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GENERAL INTRODUCTION
Alexander the Great died in 323 b.c. Though he
had held his commanding position for a comparatively

short time, his personal grip on the Hellenic world
was so complete, that his death >vas the signal for

the break up of the regime he had established. In

particular, Athens welcomed his death as a renewed
opportunity for asserting her traditional freedom. At
this time, Aristotle was living in Athens and presiding

over his philosophic school. Though there is no
reason to suspect him of any pohtical activities, the
fact that he had been the tutor and personal friend

of Alexander made him an object of suspicion, and he
thought it wise to return from Athens to his property
at Chalcis in Euboea. He did not long survive his

retirement, as he died in the following year, B.C. 322.

On lea\ing Athens he handed over the fortunes of the
Academy to Theophrastus. Theophrastus presided
over the school from 322 to 288 and vas succeeded
by Strato who remained at the head until about 269.

To this period most of the treatises included in this

volume belong, though they cannot, for the most part,

be ascribed yviih confidence to any particular author.

There is no doubt that Theophrastus folloved his

master's example, and left behind him a large body
of notes, and possibly complete works which have
not survived. From these most of the treatises



GENERAL INTRODUCTION

have been compiled, though parts of some (e.g. the

Mechanica and De Melissa, Xenophane, Gorgia), did

not reach their present form until a much later date.

All these treatises form part of the Aristotelian Cor-

pus, which has come down to us, and, although they

are probably none of them genuinely Aristotelian in

the strict sense of the word, they all reflect the teach-

ing of his school, and are in themselves extremely

interesting. Perhaps the Mechanica is the most con-

vincing, but the De Lineis Insectabilibus not only

argues closely really abstruse mathematical problems,

but reminds us that it is only within living memory
that Euclid has been superseded in our schools as a

teacher of geometry.

In the notes upon the mathematical treatises I

have had the great advantage of comments and

criticisms from Mr. J. Storr-Best, B.A., who has

read them all and in places suggested valuable

additions or alterations.

The text has, as a whole, suffered more from tran-

scription and translation than most of Aristotle's work,

and, in spite of a great deal of scholarly emendation,

many passages have to be abandoned as hopeless, or

entirely rewritten. The text used for this volume is

that of Bekker, except in a few cases where the 1888

edition of O. Apelt has been employed. For per-

mission to use this, our thanks are due to Messrs.

Teubner of Leipzig. Where it has been necessary

to emend the text, the letter has been attached

to the Bekker reading in the critical notes.
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INTRODUCTION

All authorities are agreed that this tract Avas not

written by Aristotle ; but though it has been assigned

both to Theophrastus and to Strato, there is really

no e\idence upon which to determine the authorship.

It probably emanates from one of the Peripatetic

School.

As the author states at the end of the treatise, it

is intended rather to supply data for a detailed

examination into the scientific theory of colour than
to expound a complete thesis. He has realized that

the development of colour in animals and plants

depends to some extent on heat, and he seems to

suggest that heat and moisture are the controlhng
factors. It is ofmore value as a collection of observed
facts than for any theory of the origin and develop-

ment of colour in physical life. There is of course no
knowledge of the part played by chemical action ;

but the author distinguishes between primary and
secondary colours and raises a doubt Avhether black
is a colour at all.
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ARISTOTLE : ON COLOURS

I. Those colours are simple which belong to the Simple

elements, fire, air, water and earth. For air and
^^^°'^^•

water are naturally white in themselves, while fire

and the sun are golden. The earth is also naturally

white, but seems coloured because it is dyed. This
becomes clear when we consider ashes ; for they
become white when the moisture which caused their

dyeing is burned out of them ; but not completely
so, for they are also dyed by smoke, which is black.

In the same way sand becomes golden, because the
fiery red and black tints the water. The colour black
belongs to the elements of things while they are

undergoing a transformation of their nature. But
the other colours are evidently due to mixture, when
they are blended with each other. For darkness
follows when light fails.

But black appears to us in three ways. In the first, Black,

that which is not seen is, generally speaking, black
naturally (for any light from such things is reflected

as black) ; or secondly, black is that from which no
light is conveyed to the eyes ; for that which is not
seen, when the surrounding region is seen, gives an
impression of black. Thirdly, all things appear black
of the kind from which a very small amount of light

is reflected. This is why shadows appear to be black.
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ON COLOURS, I.

In the same way water appears to be black when it

is rough, as for instance the ripple of the sea ; for

owing to the roughness of the surface few rays can

fall on it, and the light is scattered, and so what is

in shadow appears black. It is for the same reason

that cloud appears to be black >vhen it is very thick.

It is just the same with water and air when the light

does not entirely penetrate them. For these also

appear to be black when deep, for very fcAv rays of

light are totally reflected ; for all those parts vhich

are in between the light parts seem to be black

because of the darkness. One can learn from many
facts that darkness is not a colour at all, but is merely

an absence of light, and particularly from the fact

that it is not possible to perceive in darkness the

character or shape of anything, as it is in the case of

visible objects.

But that light is the colour of fire is clear from the

fact that it is discovered to have no colour but this,

and because it alone is visible by itself, whereas all

other things are visible by means of it. This point

must be further considered. For some things which

are neither fire nor forms of fire seem to produce light

by nature. Unless the colour of fire is Ught, light is

not the colour of fire alone ; but it is possible that

this colour does not belong to fire merely, but that

light is actually its colour. Certainly visibility is

impossible in any \vay except by hght, just as the

\isibihty of all other bodies is only possible by the

appearance of colour. But the colour black is seen

when air and water are burned by fire ; thus all things

grow black when burning, such as wood and coals

7
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ON COLOURS, I.—II.

^^•hen the fire is quenched, and the smoke from

potter's clay when the moisture which is in the clay

separates out and is burned. For this reason smoke
that arises from fat and oily matter is the blackest,

such as from oil, pitch and a pinewood torch, because

these bum to the greatest extent and have contin-

uity of substance. Those things also become black

through which water flows, when the moisture of

those -hich are grown over «th moss first dries up,

like the plaster in walls. Stones behave in the same
way in the presence of water. For these too when
moss-grown and afterwards dried become black in

colour.

These then are all the simple colours.

II. The other colours derived from these by mix- CJolourdue

ture in greater or smaller proportions make many ^ ™' ''"'

different varieties. By greater and smaller propor-

tions I mean such as red and purple, by mixture such

as white and black, which when mixed give an appear-

ance of grey. So when what is black and shady is

mixed with Ught the result is red. For we see that,

when what is black is mixed \\ith the light of the

sun and fire, the result is always red, and black things

when burned ahvays change to the colour red ; for

smoky flame and coal, vhen it is burned through, are

seen to have a red colour. Purple is gay and bright

whenever the rays of the sun are a weak mixture

of white and shady. Consequently at the hours of

sunrise and sunset the air seems to have a purple

tint, the sun being at its rising or setting. For its

rays being weak at the time are cast upon the air

when it is inclined to be dark. The sea again has

9



ARISTOTLE
792 a

> , , / / « X

verai 8e /cat ] €,^^^ €•
aadevets at. eVt 7€

25€• evTetv'o/xei'a€ €€ ,,
he jLteAavi . €€
' ei? €-

.

80€, €€, €€-
. eoTL

€, ' €€ -€ ,
792 b €€, ev ,^ ,

€ 8€,
^ € €. e/c -€€€ €€, ,

/xe^^t, at -
10•̂ ^. ^ -̂,

10



ON COLOURS, .

a purple tinge when the waves rise at an angle,

and consequently are in shadow ; for the sun's

rays striking feebly at an angle cause the colour

to appear purple. The same thing is seen to occur

with plumage ; for when exposed to the light it

has a purple tint. When less Hght strikes it, it

is of that dark tint which men call grey-brown

;

when however the light is strong and mixed
with primary black it becomes red. But when it

is light and shining as well it changes to flame

colour.

As far as mixture with each other is concerned we Experi-

must begin our inquiry b' making a mixture starting method.

with an observed base, but not assuming a similar

origin for all. For some colours are not simple, but

the same relation applies to some of the compound
colours as the simple ones bear to them, because in a

sense the simple colours must be mixed with one of

these compounds, and we must not assume it to be
equally obvious in every case even on a close inspec-

tion. For when ve speak of a mixture of purple and
red we must explain on similar lines those which are

a mixture of these two and produce another colour,

but must not expect a similar appearance. We must
then base our assumptions and our examination of

mixtures on what has been prepared before, for

instance that the colour of dark wine occurs when
sunlight rays are mixed with vhat is pure black and
what is gUttering, like the berries of the grape ; for

their colour is said to be \\ine-dark at the moment
of ripening ; for, when they are growing black, red
changes to purple. According to the method we
have laid do^^l we must inquire into all the varia-

tions of colour, finding similarity of colour in objects

11
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ON COLOURS, .—III.

undergoing movement according to their actual

appearance, finding similar explanations of the mix-
ing in each case, even in the case of those which both

by origin and through mixture produce the appear-

ance, and by bringing forvard convincing proof. But
we must make our investigation into these things

not by mixing these colours as painters do, but by
comparing the rays which are reflected from those

to which we have already referred. For one could

especially consider the mixing of rays in nature. But
we require convincing proof and a consideration of

similarities, if the origin of the colours is to become
obvious. This is especially the case vith the light of

the sun, and that which comes from fire, air and
water ; for these being mixed in greater or less pro-

portions produce in a sense all the colours. One
must also base conclusions on the similarities of the
other colours, when mixed with the rays of the sun ;

for coal, smoke, rust and sulphur and plumage when
mixed, some with the rays of the sun and some ^vith

fire, pro\ide many variations of colour. Other coloxirs,

again, must be considered in ripening, occurring as

they do in plants and fruit, hair and feathers and all

such things.

III. We must not, however, neglect the variegated The causes

and the ill-defined among colours, and the quantities g^^es of''*

to which their occurrence is due. We shall find that colour.

it is because they have an unequal and dispropor-

tionate share of light and shade ; for the difference

between light and shade is a quantitative difference of
more and less, so that by themselves and when mixed
with colours they cause change of colour, either

because the colours mixed differ in quantity and
strength, or because they have not the same propor-

13
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ON COLOURS, in.

tions. For purple exhibits a large number of varia-

tions, and so does red and vhite, and each ofthe other

colours, both in the matter of greater and less, and

in their mixture with each other and in their purity.

It also makes a difference whether the colour mixed
is bright and shining, or on the contrary dark and dull.

Shining is nothing but the continuity and intensity of

hght. A golden colour appears vhen what is yellow

and sunny gleams ^ith great intensity. This is why
the necks of doves and drops of water appear golden

when light is reflected from them. Some objects,

when smoothed by rubbing or by other forces, exhibit

varied and different colours, like silver when it is

rubbed and gold, bronze and steel. Some kinds

of stones show different colours, hke * * *," for

though black they draw white lines, because they are

originally composed of small elements vhich are thick

and black, and by the dyeing process which takes

place when they are made, all the passages through
which the dyeing passes are coloured, so that a

different appearance is given to the colour. But
what is rubbed off from them is no longer golden in

appearance, nor bronze, nor has it any other such
tinge, but it is entirely black, because by the rubbing
the passages through which the dyeing takes place

are broken up, but originally they are of the same
colour. For when the former colour is no longer
obvious to us, because the dyeing process is dissipated,

we see the colour which naturally belongs to them
;

and so they all appear black. But in the process of

" A lacuna of six or seven letters, probably containing the
name of the stone.

15
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ox COLOURS, III.

rubbing each of them to a homogeneous and smooth
surface, as in treating on a touchstone, they lose their

blackness, and recover their colour, the dye shoAving

through when there is contact and continuity. But
in the case of things burned and being disintegrated

and melting in the fire those exhibit most colours

where the smoke is light and misty and the colours

are dark, like the smoke that arises from sulphur and
from rusty bronze, and all substances which are

dense and smooth such as silver. But other cases of

variety are those Avhich have dark colours and some
measure of smoothness, such as vater, clouds and
birds' plumage. For these o'wing to their smooth-
ness and the rays that fall upon them, mixed in

various ways, produce various colours, just as dark-

ness does.

We do not see any of the colours pure as they really We never

are, but all are mixed with others ; or if not mixed colour."™

^^^th any other colour thev are mixed ^vith rays of

Hght and \\'ith shadows, and so they appear different

and not as they are. Consequently things appear
different according to whether they are seen in

shadow or in sunlight, in a hard or a soft light, and
according to the angle at which they are seen and
in accordance with other differences as well. Those
which are seen in the light of the fire or the moon
and by the rays of a lamp differ by reason of the light

in each case : and also by the mixture of the colours

with each other ; for in passing through each other

they are coloured ; for when light falls on something,
and, being tinted by it, becomes reddish or greenish,

and then the reflected hght falls on another colour,

being again mixed by it, it takes on still another
mixture of colour. And by being affected in this way,

17
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ON COLOURS, III.—IV.

continually but imperceptibly, it sometimes reaches

the eyes as a mixture of many colours, but producing

the sensation of the most predominant ; so in water

things appear more watery and things seen in mirrors

appear to have similar colours to those in the mirrors.

This also happens, one would suppose, in the case of

air. So that all colours are a mixture of three things,

the hght, the medium through vhich the hght is seen,

such as water and air, and thirdly, the colours form-

ing the ground, from which the hght happens to be

reflected. But the white and the transparent, when
it is very thin, appears misty in colour. But over

what is dense a haze invariably appears, as in the

case of water, glass and air, vhen it is dense. For,

as the rays from all directions fail o^sing to the density,

we cannot see accurately into their inner parts. But

the air when examined from near by seems to have

no colour (for o\nng to its thinness it is controlled by
the rays and is di\1ded up by them, because they are

denser and show right through it) , but when examined

in depth, the air appears from very near by to be

blue in colour because of its rarity. For vhere the

Hght fails, there, being penetrated by darkness at

this point, it appears blue. But when dense, just as

with water, it is the whitest of all things.

IV. All dyed things take their colour from what Coloration.

dyes them. For many are coloured by the flowers of

plants, many by the roots, many again by bark or

wood or leaves or fruit. Many again are coloured by
earth, by foam, and many by ink ; others again are

coloured by animal juices, such as purple by the

murex. Others again by wine, by smoke, by sand,

19
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ON COLOURS, w.—V.

or by sea as is the case Avith the hair among sea

creatures ; for these are all made reddish by the sea.

This is true, speaking generally, of all those which have

distinctive colours. For when the colours enter the

passages of that which is being dyed together vith

moisture and heat, >vhen they are dried they take

their colours from them. And so it is often washed

out of them, when the dye flows out of the passages.

But the steeping in alum in the dyeing process pro-

duces many differences and mixtures, and so do the

quahties of the substances dyed, as has been said

before in the case of mixtures. When black fleeces

are dyed they do not become all equally bright in

colour, because their passages are dyed when the dye

enters into them, but the spaces in between the hair

receive no dye. These being white and lying side by
side ^ith the colours make the dye appear brighter

;

the black parts on the other hand are shado^vj^ and

dark. Consequently what is called brown-grey is

brighter when on black wool than on \vhite. For in

this case the dye appears purer, being mingled T^ith

the rays of the black. By itself the space in between

the passages is not noticed because of its smallness,

just as tin is not noticed when it is mixed with bronze,

nor any other such thing. The colours of things dyed
vary in kind according to the reasons ve have out-

Uned.

V. Hair and plumage and flowers and fruit and Coloration

all plants can in many ways be seen to take on

changes ofcolour at the time of ripening ; but now we
have to consider what are the primary sources of the

21
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ON COLOURS, V.

colours which belong naturally to each species, what
changes they exhibit and from what and for what
reason they are thus affected, and whether any other

difficulties follow these facts. The inquiry depends

on the following facts. The primary coloiu• of all

plants is green ; for shoots and leaves and fruit are

all green to begin with. One can see exactly the

same thing in rain vater ; when the vater has stood

for a long time, as it dries up again it becomes green

in colour. This happens logically, and in all gO^^ng
things this is the first colour that obtains. For all

vater that stands for a long time is green originally,

being mixed with the rays of the sun, but it gradually

grows black, but becomes green again vhen mixed
with fresh water. For anything moist, as has been
said, as it grows old by itself and dries up, becomes
black, as plaster does in its receptacles ; for all things

which are ahvays in water become black, because the

moisture does not grov cold and dry, but all that is

drained out and exposed to the sun becomes green

because the yellov is mixed >\ith the black. Or
rather, as the moist part blackens, the green becomes
very dark, and of the colour of a leek. Consequently

the older shoots are much blacker than the young
ones ; the latter are yellower because the moisture in

them has not yet turned black. For as their growth
becomes slower and their moisture lasts for a long

time, as the moisture becomes very black as it cools,

it changes to leek-green by being mixed with pure

black.

^ TO .
28
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ON COLOURS, V.

But in the case of those in which the moisture is Effect of

not mixed with the rays of the sun, their white colour moisture.

persists, unless it grows black by lasting a long time
and drjung up first. Consequently in all plants the

parts above the earth are green at first, but beneath
the earth stalks and roots are white." Shoots, again,

if they are below the earth are Avhite, but if the earth

is removed from around them they all become green
right from the first, as has been said before, because
the moisture which passes down into them through
the shoots has this colour naturally and in the case

of fruits this is soon spent on gro"th ; but when they
no longer grov, it is because the heat cannot control

the food which floAvs into them, but on the contrary

the moisture is exhausted by the heat. Then all the

fruits become ripe ; and as the moisture in them is also

warmed by the sun and the heat of the atmosphere,
each combines to take the colours from the juices,

just as those which are dyed from the flovers. So
they are coloured little by Uttle, and most of all those

which are turned tovards the sun and the warmth.
So that the colours change in accordance with the

seasons. This is obvious ; those of a green hue all

change as they grow ripe to their natural colour. For
they are white, black,grey, yellow, blackish, dark, dull-

coloured red, wine-dark and saffron and exhibit almost
all the differences of colour. But since the largest

number of colours appear when more are mixed with
each other, it is obvious that the colours in plants

" Aristotle of course does not understand tlie chemical
action of the sun, but he does at any rate know that the green
is due to the sun's action.

^ TreracVcoiTat .
* .

25
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ON COLOURS, V.

must have the same mixture ; for the moisture

penetrating through them, and washing all colours

through A^ith it, produces all the possible colours.

And as this is warmed up in the ripening of the fruit Same

1 f -L• 1. I.
principle

by the sun and the varmth of the air, each of the is seen in

colours becomes fixed by itself, some more quickly dyeing.

and some more sloAvly, as occurs in dyeing by the

murex. For when they have cut this open and

drained from it all the moisture, and have poured

this out and boiled it in vessels, at first none of the

colours is quite ob\'ious in the dye, because as the

Uquid boils more, and the colours which are still in

it get more mixed, each of them exhibits many and

varied differences ; for there is black and white, and

dull, and misty, and finally all becomes purple when

the boiling is complete, so that in the mixture none

of the other colours is \-isible by itself.

The same thing occurs >vith fruits. For in many

of them o^\ing to the fact that the ripening of all

the colours does not take place at once, but some

form earher and others later, they change from one

to the other, as in grapes and dates. For some of

these become red at first, but as the black is formed

in them they turn to wine-dark ; but at last they

become purphsh, when the red colour is mixed vith

a large quantity of pure black. For those colours

which are formed later, when they prevail, cause the

*€ .
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ON COLOURS, V.

previous colours to change. This is most obvious in

the case of the black fruits ; for the larger number
of them, as has been said, changing from their initial

green redden and become tawny, but they soon

change again from the red and become purple owing

to the unmixed black which exists in them. But this

proves the point ; for cuttings, and shoots, and leaves

of all such plants are red, because this kind of colour

exists in them, since it is obvious that the black fruits

share in both these colours ; for the juice of all such

plants is ^\ine-dark.

But in their order of orierin the red comes before Order of
° appearance

the black. This is obvious ; for the ground uponAvhich of colours.

the drops fall and speaking generally any spot at

which there is a moderate fall of water in dark places

all change first from a greenish colour to red, and the

ground becomes as though blood had been recently

spilled on the spot in which the green takes on

the ripening ; at the end this becomes very black

and blueish. The same thing happens with fruits.

In their case it is easy to see that the colour

of the fruit changes, as the colours are laid on it

afterwards. For the fruit of the pomegranate and

the petals of the rose are white to begin with, but

at last as the juices in them get tinted by ripening,

they become shaded off and change again to the

colour of sea-purple and red. Other things have more

^. Kvavoeihtis om. B.
* Ipia B. ' .
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ON COLOURS, V.

colours in them, such as the juice of the poppy and

the lees of the olive ; for the latter is white at first,

just like the fruit of the pomegranate, but after

having gro^vn white again it changes to the colour

red, and at last by being mixed mth black it becomes

blueish. Consequently the leaves of the poppy are

reddish on top, because their ripening comes quickly,

but their other parts are black at the bottom, as this

colour prevails in them, as is also the case with the

fruit ; for at last it becomes black. In the case of

those plants which have one colour only, such as

white, black, red or purple, the fruits of all these

persist in ha\ing the same type of colour, when once

they change from green to another colour. The

flowers are in some cases of the same colour as the

fruit, as is true of the pomegranate ; for both its fruit

and its flower become reddish ; in some cases there

is a great difference in colour, for instance in the bay

and the ivy ; for the flower of all these species is

yellow, but the fruit of the latter is black and of the

former red. The same thing is true of the apple-

tree ; for its floAver is >vhite tending to grow pxurple,

while its finit is golden. The flower of the poppy is

red, and its fruit partly black and partly white,

according to the ripening of the juices in it at different

times. One can see this in many cases ; for some

fruits, as has already been said, exhibit many varia-

tions at the time of ripening.

So it happens that very different scents and juices
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ON COLOURS, V.

are associated^ both flower and fruit. This is

still more obvious in the ease of the flowers themselves,

for, in the same petal, part may be black and part

red and in some cases part may be white and part

purplish. This is specially true of the iris "
; for this

plant has many differences in colour during its ripen-

ing, as is also the case \vith grapes, when they come
to ripen. So in their case the tips of the flowers

ripen, but these at the extremities have much less

colour than the rest. In some of them the moisture
is, so to speak, burned out of them before they take
on their proper ripening. So the flo\vers remain
of one colour, but the fruit changes as it ripens. Some
plants owing to the smallness of their food ripen

quickly, but the fruits owing to their quantity of
moisture change at the time of their ripening into all

their natural colours. This is clear, as has been said

before, especially in the case of dyeing vith colour.

For sometimes to begin with, \\'hen they are dyeing
purple and put in the blood-red dye, it becomes grey-
brown, black and sky-blue ; but when the dye is

boiled enough, it becomes quite purple, gay, and
bright. In the same way many of the flowers must
differ from the colours of the fruits, some receiving an
excess and some a deficiency of their natural colours,

owing to the fact that in some the ripening is incom-
plete, and in some complete. For these reasons it

happens that flowers and fruit differ from each other
in colour ; but the leaves of most trees become
yellow at the end, because, when their food fails, they

" The purple iris with a yellow centre is common in Greece.

^$ .
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ON COLOURS, v.—VI.

dry before they change into their natural colours : in

the same way when fruits fall off some become yellow

in colour because their food has failed them before

the time of ripening. This is also true of corn and

of all growing things ; for they all become yellow at

the end. For the moisture in them being no longer

blackened by drying causes the change of colour.

For when gro\•ing black and mixed with green it

becomes, as has been said, greenish ; but as the

black grows steadily weaker, the colour changes back

again gradually to green, and at last becomes yellow.

So the leaves of the parsley, purslane and of some

other plants grow red as they ripen. Except for

those which grow dry quickly, these become yelloAV

because their food fails before they ripen. The

differences in the colours of plants are most reasonably

accounted for by the reasons we have given.

VI. Hair, plumage, skin of horses, cattle, sheep, coloration

men and all other h\ing creatures are white and grey '" '"''™*

and red and black for the same reason ; Avhite when

the moisture which possesses its own natural colour

dries up, and black on the other hand Avhen the

moisture about the skin at birth, as happens in all

other cases, grows black when it grows old and has

lasted a long time because of its quantity ; for the

complexion and the skin of all such is black. Those

are grey, red, yellow, and other colours, which dry
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ON COLOURS, VI.

before the moisture in them changes completely to

black. Those in whom this change takes place un-

evenly have all kinds of variegated colours.

So evervthinff accords -wiih the skin in colour, since Skin and

men of rudd3' complexion have pale red hair, and the same

-n i>
colour,

dark-skinned men have black hair. But if m any

part of the body white leprosy has broken out, all

have also white hairs in this place, as in the beasts of

varied colours. So also the hair and plumage is in

accordance with the skin, and what applies to the

parts applies also to the Avhole body. The same is

true of the hoofs, talons, bills and horns ; for in the

black animals these are black and in the white white,

because in all these cases the food passes to the outer

envelope through the skin. It can be seen from

many facts that this is the reason. For the heads of

all infants at birth are red because of their small

amount of food. But this is ob\ious ; for the hair

grows weak and thin and short at first on all infants.

But as their age increases the hair grows black, as

they themselves get coloured by the amount of food

that flows in. Similarly when the hair on the body

grows and the beard at the time of adolescence, the

hairs are reddish to begin with, as the moisture dries

quickly because there is but Uttle of it, but as more

food travels to the parts the hair grows black. But

the hairs on the body remain red for the longest time

^ .
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ON COLOURS, VI.

owing to lack of nourishment, since as long as it

grows these also continue to grow black, as on other

parts of the body and on the head. But this is clear ;

for in all living creatures which have long hair, speak-

ing generally those near the body are blacker, while

those at the extremities are more golden. The hair

of sheep, horses and men are so, because the least

amount of food is conveyed to those parts, and so

they dry quickly. But even the plumage of black

birds is blackest near the body and lighter at the

extremities. The same thing is true of the parts

about the neck, and speaking generally those which

receive but little nourishment. This is clear ; for

before the period of becoming grey all the hair

changes colour and becomes red, because the failing

food supply dries quickly. But at last it is white,

before the moisture grows black, as the food in those

parts is matured. This is most evident in beasts of

burden ; for the hair of all such grows white. For as

these parts are unable to draw their sustenance

because of the feebleness of the heat, the moisture

dries quickly and becomes white. So >\ith men the

hair about the temples most readily grows grey, and

generally speaking about the parts that are weak and

hard worked.

Most of all does the change to this colour take place Abnormal1.1 • T- l• l• l•
variatioas.

when it changes its own nature, ror a hare has been

born white, and has also been seen black ; so has a

stag and a bear, and similarly a quail, a partridge and
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ON COLOURS, yi.

a swallow. For when they are weak at birth, all such

things are vhite oA\ing to the shortage of sustenance,

because they ripen before their time. So, too, in the

case of children ; at first they have Avhite heads and

eyelids and eyebrows, as is true in each case when
they approach old age. Obxiously this affection is

due to weakness and shortage of sustenance. Con-

sequently most of the white animals are weaker than

the black ; for before their growth is complete, they

are white while developing o-wing to shortage of

sustenance, just as is true of fruits which happen to

be diseased ; for these ripen much more quickly

owing to their veakness. But some creatures are

bom white and are verj" superior to the rest, as for

instance horses and dogs. These change from their

natural colour to white because they are well

nourished. For the moisture in them not lasting a

long time but being expended on their growth does

not become black. Most of these are moist and
fleshy because they are well nourished. So that not

even the white of the hair changes. This is obvious ;

for the black parts become reddish before they go
grey, because their sustenance is faiUng and becom-
ing riper, but white in the last stage.

Yet there are some who suppose that all things ^^

become black because the food is burned up by the view"

heat, just like the blood and other things, but they

are wrong. For some living creatures are black to

start -with, such as dogs, goats and cattle, and speaking

generally those whose skins and hair have sustenance

from the beginning, but are less so as their age

41
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ON COLOURS, VI.

advances. And yet on this assumption it ought not

to be so, but the hair of all such creatures should grow
blacker at their prime, at which time the heat in

them is strongest, and they should be more >vhite at

the beginning. For in every case the heat is much
more feeble at the beginning than at the time at

which the hair is beginning to grow white. This is

clear in case of those which are white. For some
have the whitest skin from the start, those namely
which have the greatest sustenance at the beginning,

and in which the moisture does not dry before its

time. But as their age advances they become yellow,

because later on less food passes into them. But
others are yellow to begin \vith, and Avhitest at their

prime, just as among birds the colours change when
the food in them fails. And this is the proof ; for

they all grov yelloAv round the neck, and speaking

generally in those parts which go short Avhen the food

begins to fail. And this is clear ; for as red changes
into black and black again into red, so does \•hite

change to yellow. This happens in the case of plants
;

for some revert from the latter state of ripeness back
to the former. This is most obvious in the case of

the pomegranate. For the kernels are red. to start

with, and so are the leaves through scarcity of digested

food, but later on they change back again into a

greenish colour, when much food flows into them and
the ripening cannot exercise the same degree of

control ; but at last, as the food is assimilated, the

colour becomes red again.

Speaking generally we may say of the hair and
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ON COLOURS, VI.

plumage, that they all admit changes, in some eases Food is the

as we have said because food fails, in others on the change of

other hand becaxise it is in excess. Consequently ">'°'^•

some hairs at some period of its growiih and some at

others are whitest and blackest, since the plumage

even of ravens changes to a yellow tinge at last, Avhen

the food in them fails. But in the case of hair none

ever changes in such a way as to have red, purple or

green nor anv other such colour, because all such

colours occur when the rays of the sun are mixed ith
them, but in the case of hair vhich is moist all change

takes place within the flesh, and it does not involve

any mixture. This is obvious ; for initially plumage

is not at all like this in colour, but all the varied

plimnage of birds is, so to speak, black, such as the

peacock, the pigeon and the swallow ; but later on

the plumage takes on all these varied hues, when the

ripening of the body has taken place, both in the

feathers and in the crests, so that in these cases

as \^-ith plants the ripening of the colours takes

place outside the body. So the remainder of living

creatures, both water animals and reptiles and shell-

fish, have all sorts of colours, as the ripening in them
is considerable. From vvhat we have said one could

best conduct an investigation into the question of

colours.

^ >(9 .
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ON THINGS HEARD
(DE AUDIBILIBUS)





INTRODUCTION

The author is one of the Peripatetic School, and
Dr. Zeller thinks it is an early composition, but it is

not the work of Aristotle. The treatise deals rather

with the mechanics of sound production, than either

its scientific or philosophical explanation. The author
has noticed that a break in the medium, such as a

cracked tube, interrupts the travel of the sound, but
his explanation of this and of other phenomena is

entirely empirical.
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ON THINGS HEARD

All voices and in fact all sounds arise either from The pro-

bodies falling on bodies, or from air falling on bodies ; sound.

it is not due to the air taking on a shape as some

think, but to it being moved in the same way as

bodies, by contraction, expansion and compression,

and also by knocking together Oving to the striking

of the breath and by musical strings. For when the

breath that falls on it strikes the air with successive

blows, the air is immediately moved \iolently, thrust-

ing forward the air next to it, so that the same sound

stretches in every direction, as far as the movement

ofthe air extends. For the violence of the movement

extends beyond its own range, just as breezes do,

which arise both from rivers and from the land. But

those sounds are faint and fogged which are throttled

down ; when they are clear they stretch a long way

and fill all space which is continuous.

We all breathe the same air, but we emit diflFerent Difference•
of voicft

sounds owing to the difference of the organs involved,

through which the breath passes to the region out-

side. These are the windpipe, the lung and the
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ON THINGS HEARD

mouth. But the greatest difference in sound is pro-

duced by the blows of the air and the shapes assumed

by the mouth. This is evident ; for all the differ-

ences of voice arise from this cause, and we see the

same people imitating the voices of horses, frogs,

nightingales, cranes and almost ever}' other kind of

Uving creature, using the same breath and the same

windpipe, by driving the air from the mouth in

different ways. The birds too, after they have

listened to them, often imitate the voices of others

for the reason already given.

But when the lung is small, or thick, or hard, it can The

neither admit much air nor breathe much out again, of the lung

nor can it make the air's blows either strong or power- sound.
"

ful. For because it is hard, thick and tight it cannot

admit of great expansion, nor by contracting itself

after a great expansion can it forcibly collect the

breath, just as we cannot with bellows, vvhen they

are hard and can neither be expanded nor contracted

easily. For this contributes to making the blow of

the breath strong, when the lung contracting after

a considerable expansion drives out the air violently.

This is evident ; for none of the other parts of the

body can deliver a violent blow from a short distance.

For it is impossible to strike violently with the leg or

the hand, nor to strike and drive an object a long

distance, unless one takes a considerable distance for

the blow in each case. Otherwise the blow may be
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ON THINGS HEARD

a hard one O^ng to the tension, but the object struck

cannot be forced a long way off, since neither the

catapult, nor the sling, nor the bow can shoot a great

distance, if they are hard and cannot bend, nor if the

bowstring cannot be dra\\Ti back over a large space.

But if the lung is large and pliable it can admit much
air, and expel it again husbanding it as it wishes,

because of its softness and because it can easily

contract.

But when the "windpipe is long and narrow, it expels Variety of

the voice to the outside with difficulty and needs to'iriiidpipe

considerable force because of the length that the

breath travels. This is evident ; for all creatures

with long necks make violent sounds, such as geese,

cranes and cocks. But the following is even more
evident in the case of pipes ; everyone has difficulty

in filhng the " silkworm pipe," \vhich requires con-

siderable effort owing to the size of the available

space. Moreover because of the narro\less of the

place, when after being compressed the breath

escapes to the outside, it straightway passes through
and is dispersed, just like streams that are carried

through narroV channels, so that the voice cannot
last nor extend over a large space. So that the

breath in all such cases must be husbanded and that

not easily, and Mill not readily do its work. But in

the case of those that have a large space in the \^nd-

pipe their breath passes very easily to the outside,

and when travelhng \s-ithin passes through the ^\^de

space, and the voice becomes hollow and toneless,

and moreover such animals cannot differentiate with

the breath because the windpipe has no support. But
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ON THINGS HEARD

such as are uneven and have not the same width all

through must share all sorts of difficulties. For the

breath must serve them irregularly and suffer con-

traction in one place and in another place be dis-

persed. For as the windpipe is short it must expel

the breath again quickly, and the blow of the air

must be stronger, and all such give a sharper sound

because of the speed with which the breath travels.

But it is not merely the differences of the organs, Accidental

but all the accidental properties which cause a differ- also produce

ence in the voices. For when the lung and the >\-ind-
«ttecte.

pipe are full of much moisture, the breath is pulled in

different Avays and cannot pass continuously into the

region outside because it sticks and becomes thick

and wet and hard to move, as in cases of catarrh and

drunkenness. But if the breath is quite dry, the

voice becomes harder and scattered ; for the mois-

ture, when it is light, contracts the air and produces

a certain simpleness of voice. The differences of

organs and of accidental properties \\hich belong to

them each reproduce corresponding voices.

Voices appear to come to us from the places in

which they are produced, but we hear them only

when they fall on our hearing. For the air, pushed

aside by the blow, is carried continuously up to a

point, and then little by little penetrates farther, and

by this ve distinguish all sounds—both those \vhich

occur at a distance and those which are near to us.

This is e\ident ; for when a man takes a pitcher or a

pipe or a trumpet, and putting it near another man
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ON THINGS HEARD

for hearing purposes talks through it, all the sounds
seem to be near the hearing because the travelling air

is not scattered, but the voice is equally protected by
the surrounding vessel. So also in the case of paint-

ing, when one reproduces similarly in colours what is

far away and what is close at hand, the former seems
to us to retreat from the picture and the latter to

stand out, though they are really both on the same
surface. So also in the case of sounds and voices,

when one falls on the hearing from a distance and the
other continuously, although both reach the same
place, one appears to occur far away from the hearing
and the other to be close by, because one is as if it

were distant and the other near by.

But voices appear clear in proportion to the Distinct

accuracy of the articulation. For unless there is
articulation.

perfect articulation the voices cannot be clear, just

hke the seal on signet-rings, when the die is not
accurately cut. This is why small children cannot
talk plainly, nor men who are drunk, nor old men,
nor those who naturally lisp, nor generally speaking
those whose tongues and mouths are naturally diffi-

cult to move. For just as bronze and horn vessels

when they are sounded together make the sounds
from both instruments less clear, so also in conver-
sation the breath issuing from the mouth causes a

lack of clearness when the sounds are not equally

stressed ; not merely in the case of those which show
a lack of clearness by themselves, but also when they
interrupt the sounds vhich are clear, because the
movement concerned with hearing becomes uneven.
Consequently, when we listen to one, we understand

* aai^arepotis B.
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ON THINGS HEARD

more than when many are saying the same thing, as

is also true with strings. And we hear much less

when one plays the flute and the harp at the same
time, because the sounds are confused by each other.

This is especially obvious in the case of harmonies

;

for the sounds are obscured by each other. So the

sounds lose clearness for the reasons given, but they

become clear in the same circumstances as colours ;

for in that case those which are best able to stimulate

the sight become the clearest of colours.

In the same way we may assume that those sounds Penetration

are the clearest which have the greatest power to

stimulate the hearing when they fall upon it. Such
are the clear, powerful and pure, and those that can

reach furthest ; for in all other objects of sense the

strongest, most powerful and purest produce the

clearest sensations. This is obvious ; for ultimately

all sounds fade as the air becomes dispersed. This is

true also in the case of flutes. For those which have

a sloping reed in their mouthpieces produce a softer

sound, but one not equally clear ; for the breath

travelhng strikes directly into the wide open space,

and is no longer under tension and compressed but

scattered. But in the case of tighter fitting reeds

the voice becomes harder and clearer, if one com-

presses the lips more tightly, because the breath

travels with more iolence. Clear voices occur then

for the reasons given ; consequently the so-called

husky (lit. " grey ") voice is no vorse than the clear

(lit. " white ") voice. For rougher voices and those

^ h^vripciv B. * .
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ON THINGS HEARD

which are Uttle confused, and do not possess marked

clarity are more proper to illnesses and to the more

advanced stage of life. At the same time because of

their tension they are not so easily controlled. For

that which moves more \'iolently cannot be easily

husbanded. Nor is it very easy to raise or lo%ver

them as one \\-ishes.

In tke case of flutes and other instruments sounds Sounds in

are clear when the issuing breath is powerful and

under tension ; for the striking on the air outside

must be of this kind, and particularly sounds must

be conveyed in this way to the hearing, just as ^^^th

smells and light and heat. For all these things when
they are thinner appear less distinct to the senses,

like plant juices when mixed with vater and with

other juices. For that which provides sensation of

itself causes the powers in each case to be obscure.

Unlike all other instruments sounds of horns strik- in horns.

ing the air strongly and continuously make the sounds

dull. So the horn must have a kind of gro^th which

is even and smooth and has not grown quickly. These

kinds of horns are necessarily softer and more porous,

so that the sounds are dispersed and do not pass

continuously through them and are not equally

recognized because of the softness and thinness of

the passages. Nor again can they be of slow gro\i;h,

nor have a strong, hard and immobile continuity ; for

16 the sound meets any obstruction, it receives a

check there, and does not continue as far as the out-

side region. So that the sounds issuing from such

horns are dull and uneven. But that the direction of
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ON THINGS HEARD

travel is a straight line is obvious in the case of masts
and generally with all large pieces of timber when
they are put to the test. For when one strikes them
at one end, the sound is carried continuously to the

other, unless the timber has a fracture ; in which case

it travel up to this point, and then cease by dis-

persion. It also bends round by the branches and
cannot travel directly through them. This is obvious

in the case of brass vessels, when they plane down the

hanging folds in statues or fringes of the armour, to

close up the cracks ; for they give out a loud whistling

sound. But if one binds them with a rope the sound

immediately ceases ; for the vibration proceeding as

far as this, when it reaches the soft part, it causes a

check to it.

The baking of the horn also contributes materially The effect

to its pleasant sound. For when once it has been ^om^'^
baked it produces a sound more like a tile, because

of its hardness and burning ; but if one bakes it

insufficiently, it emits a softer sound because of its

softness, and it cannot be equally well recognized.

In this way they pick out the ages ; for the horns of

old animals are dry and hardened and porous, but

those of the young are quite soft and have consider-

able moisture in them. But, as has been said, the

horn should be dry and evenly strong, and straight

and smooth. For in this case it would be most

possible for strong, smooth and even sounds to be

carried through them, and for the blows of the out-

side air to be of the same character, since the

smoothest of strings and those which are most even

all through are the best, and do their work evenly on
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ON THINGS HEARD

all sides, and the joinings of the strings are less

obvious ; and so it comes about that the bloAvs of the

air are most regular.

The reeds of flutes should also be strong, smooth Reeds.

and even, so that the air that passes through them
may also be smooth, even and not scattered. Con-

sequently reeds which have been wetted and soaked

in fat are clearer in tone, but when dn»• they make
ugly sounds. For the air is carried softly and evenly

through vhat is wet and smooth. This is clear ; for

the breath itself when it has moisture strikes the

reeds less sharply and is less dispersed ; but the dry

breath is obstructed and causes a harder blow because

of the \-iolence. Differences of sounds, then, are due

to the causes given.

Those voices are hard which fall -iolently on the The effect of

hearing and produce an unpleasant effect. Such are on sound.

both harder to move and travel with the greatest

violence ; for that vvhich gives way readily cannot

resist the blow, but recoils first. This is evident ; for

the largest weapons travel most violently, and streams

which pass through narrow channels ; for these

become most violent about the narrowest parts, as

they cannot give way quickly, but are thrust aside

with great violence. A similar thing occurs with

voices and sounds. This is evident ; for all violent

sounds are hard, as in small boxes and hinges when
violently opened, and brass and iron. For from the

anvil it becomes both hard and soft, according to

when they strike the cooled and now hard iron.
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ON THINGS HEARD

Again, with a file when they file and sharpen iron

tools and saws, just as the most violent thunder-claps

are the hardest, and those waters which are called

shattering.

For the swiftness of the breath makes the voice Causes of

sharp, and its \-iolence makes it hard. Consequently qualuies

it happens that the same people have not only some- °^ *°"^*•

times a shriller and sometimes a deeper voice, but

also one harder and softer. And yet some people

suppose that voices become hard owing to the hard-

ness of the windpipe, but they are in error. This no

doubt makes some small contribution, but so does the

breath violently expelled by the lung. For just as the

bodies of some are wet and soft, and of others hard

and tight-stretched, in the same way does the lung

behave. Consequently the breath in some cases

comes out softly, and in others hard and violent,

since it is easy to see that the windpipe itself suppHes

only a small force. For no windpipe is as hard as

pipes ; but nevertheless when the breath travels

through it and through them, some pipe softly and

some harshly. This is clear from sensation itself

;

for if one strains the breath more violently, the voice

immediately becomes harsher because of the violence,

even if it is incUned to be soft. The same thing is

true with a trumpet. Consequently all men, when
they revel, slacken off the tension in the trumpet so

that they may make a noise as soft as possible. It

is also clear in the case of instruments. For tightly

strung strings, as has been said, produce harsher
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ON THINGS HEARD

sounds, and so do horn instruments when baked.

And ifone touches the chords with the hands violently

and not softly, they are obliged to make a more

violent reply. But chords less tightly stretched and

less baked horn instruments make softer sounds, and

so do longer instruments. For the blows of the air

are slower and softer owing to the length of the

space, but in the shorter ones are harshest because of

the tension of the chords. This is evident ; for the

sounds of the organ itself become harsher when one

touches the chords, but not in the middle, because the

parts near the bridge itself and the screw which

tightens the strings are under greater tension.

those instruments which are made of fennel have

softer sounds ; for the sounds impinging on softer

material do not recoil with violence.

But the sounds must become rough when there is Roughness

not one blow of the air all at once, but when it strikes

often and a little at a time. For each several portion

of air striking the hearing by itself, as though it arose

from a separate blow, causes a broken sensation, so

that one part of the sound fails, while another falls

with greater violence, and the contact with the

hearing is uneven, just as when some rough object

falls upon our skin. This is most obvious in the case

of the file ; for owing to the fact that the blow of the

air occurs at short and rapid intervals, the sounds

which fall on the hearing from them are rough, and
still more so when they are rubbed against something

^ .
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ON THINGS HEARD

hard, as is also true in the ease of touch ; for hard

and rough things aiFect the senses more violently.

This is also evident in the case of flowing liquids ; for

of all liquids the sound of oil is least noticeable

because of the continuity of its parts.

But voices are light when the issuing breath is Weak

slight. So the voices of children are weak as also

those of women and eunuchs, and similarly the voices

of those who are enfeebled by disease, or toil, or lack

of nourishment ; for they cannot emit much breath

owing to their weakness. This is evident in the case

of strings ; for from thin ones hght sounds proceed
and narrow and hair-like, because the striking of the

air occurs in a narro\v space.

The sounds falling on the ear \\\ correspond to the ^'he source

sources of motion Avhich the blows on the air have ; determines

according to them they be thin or thick, soft or character.

hard, light or heavy. For as one portion of air suc-

cessively moves another, it makes the whole sound of

a character similar to itself, just as is true in the case

of high or pitch ; for the rapidity Avith which one
blow succeeds another preserves the character of the

sound similar to its origin. Now by strings many
detached blovs of the air are produced, but owing to

the shortness of the interval of time the ear is unable
to detect these intervals, and the sound seems to us

one and continuous, just as occurs in the case of

colours ; for often sounds which are really separate

seem to us to dovetail into each other, >vhen they are

travelling rapidly. Exactly the same thing occurs in

harmonies. For owing to the fact that one set of



ARISTOTLE
808 b\€ irepovs ,
804 a € , -

at€ . -€ iv€ €' ^
5 €8€^.8€,€€, , -^.;^ ' ,
10 €8 ^ "," ,^ ' €,^ .
15 , ,^ ^€,. €, /
€€,

20 €€ ' '-^ ,.
' ,'^, ?

25€ .^ iv , ev€€ , iv ?
74



ON THINGS HEARD

sounds is combined with another, and that their

cessation occurs at the same time, the sounds that

occur in between escape us. For in all harmonies the

blows of the air caused by the higher tones occur

more often o\\-ing to the rapidity of the movement ;

but the last of the sounds falls on our ears at the

same time as that which arises from the slower blow.

Consequently, as the ear is unable to detect the inter-

mediate sounds, as has been said, we seem to hear

both sounds continuously and at the same time.

Thick voices on the other hand are just the

opposite, when much breath is emitted all at once
;

consequently the sounds that men make are deeper

than those of perfect pipes, and more so when
one fills them with wind. This is obvious ; for if

one presses on the mouthpieces, the sound becomes

sharper and thinner. And if one draws down the

pipes and stops them by pressure, the swelling of the

sound becomes greater o\ving to the quantity of air,

just as from thicker strings. Voices are also thick

when the voice is breaking, when the throat is sore,

and after vomiting, owing to the roughness of the

windpipe, and the fact that the voice cannot slip out

of it, but when it strikes against the windpipe it

shrinks back and gains in volume ; this is especially

due to the moisture of the body.

Voices which are thin and compressed are shrill, as shriu

in the case of the grasshopper, the locust and the
'°'

nightingale, and speaking generally those which being

light are followed by no other sound. As a general

rule shrillness neither depends on the swelling of the

voice nor on relaxed and heavy tones, nor on the
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ON THINGS HEARD

succession of sounds but rather upon sharpness, thin-

ness and distinctness. Consequently light and high-

pitched instruments and those without horn have the

shriller tones ; for the sound that comes from water,

and in general a sound when it follows after another,

conserves the distinctness of the sounds.

Cracked and broken voices are those which travel Cracked

continuously up to a point and then disperse. This is

most obvious in the case of pottery ; for a piece of

pottery which has been broken by a blow makes a

cracked sound, because the movement is dispersed at

the point at >vhich the blow fell, so that the sounds

issuing therefrom can no longer be continuous. The
same thing occurs in horns which are broken, and in

strings %vhich are strung crookedly. In every such

case the sound travels continuously up to a point, and
is then dispersed, at the point at Avhich the medium
of its travel is not continuous, so that the blow is no
longer continuous, but is dispersed and the sound

appears cracked. Such sounds are very similar to

rough ones, except that the latter are separated from

each other in small sections, but most of the cracked

sounds have continuous beginnings, and afterwards

receive their division into a number of parts.

Aspiration is produced when we drive out the Aspiratioa

breath immediately at the same time as the sounds,

and conversely unaspirated sounds are those which

proceed without any release of the breath.

Voices become broken when men are no longer able Reason of

to expel the air with a blow, but the region of their voices.

lungs fails under the attempt to distend it. For just

* .
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ON THINGS HEARD

as the legs and shoulders collapse under strain, so

does the region of the lung. The breath travels out

lightly because the effort expelling it is not violent

enough ; at the same time owing to the fact that the

>^indpipe has become very rough, the breath cannot

travel outwards continuously, but is dispersed, so that

the voice becomes broken. Some suppose that it is

due to the stickiness of the lung that the breath

cannot pass out to the region outside, but they are

Avrong ; for they make sounds but these cannot be
understood, because the blow on the air is not under
tension, but men only make articulate sounds in

so far as the breath is forced violently from the

pharynx itself. With stammerers the trouble resides stammer-

neither in the veins nor in the windpipe, but in
'

the mo•ement of the tongue. For they find it diffi-

cult to change its position, when it is necessary to

make a different sound. Consequently they utter

the same sound for a long time, not being able to

make the next one, as the movement and the lung

travel in the same direction owing to the quantity

and force of the breath. For just as when men are

running \iolently it is difficult to change the whole
body from a movement in one direction to a move-
ment in another, exactly the same thing happens in a

single part of the body. For this reason they often

cannot say the thing next in order, but they can
pronounce what comes after it easily, when they have
made a fresh start for the movement. This is clear ;

for the same thing often happens with men who are

angry, because the pace at Avhich their breath travels

is violent.
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PHYSIOGNOMICS
(PHYSIOGNOMONICA)





INTRODUCTION

This is certainly a combination of two treatises, for

the subject begins afresh at Chapter IV.

It is almost certainly not the work of Aristotle, but
it contains a great deal of real interest. The author

is impressed by the fact that there is some connexion
between bodily and mental characteristics, and de-

bates the possibility of evolving a science of the sub-

ject. His observations on the dangers attaching to

such conclusions are very shrewd, and his account

of those physical qualities which are significant and
those which are not shows great penetration. It is

noteworthy that throughout he makes use of bodily

signs drawn from the animal kingdom.
The rest of the treatise consists of a catalogue

of physical and corresponding mental peculiarities.

These again show keen observation, but they are

purely empirical, and no attempt is made to decide

whether bodily signs are the cause or the effect of

mental features.

The treatment in some ways reminds us of the

Characters of Theophrastus.
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PHYSIOGNOMICS

I. Dispositions follow bodily characteristics and are J.«istifica-
J tion for a

not in themselves unaffected by bodily impulses, science of
' physio-

This is obvious in the case of drunkenness and illness
;
gnomics.

for it is evident that dispositions are changed consider-

ably by bodily affections. Conversely, that the body

suffers sympathetically with affections of the soul is

evident in love, fear, grief and pleasure. But it is

especially in the creations of nature that one can see

how body and soul interact with each other, so that

each is mainly responsible for the other's affections.

For no animal has ever existed such that it has the

form of one animal and the disposition of another, but

the body and soul of the same creature are always

such that a given disposition must necessarily follow

a given form. Again, in all animals, those who are

skilled in each species can diagnose their dispositions

from their forms, horsemen with horses, and hunts-

men with dogs. Now if this is true (and it is invari-

ably so), there should be a science of physiognomies.

Now previous physiognomists have attempted three Methods

methods in the science of physiognomies. For some

base the science on the genera of animals, assuming

5^
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PHYSIOGNOMICS, .

for each genus one form and disposition for the
animal. On these grounds they have supposed one
type of body for the animal and then have concluded
that the man who has a body similar to this will have
a similar soul. A second class have pursued the same
method, but have not based their conclusions entirely

on animals, but upon the genus man itself, dividing

him into races, in so far as they differ in appearance
and in character (for instance Egyptians, Thracians

and Scythians), and have made a corresponding selec-

tion of characteristics. A third class have made a
collection of superficial characteristics, and the dis-

positions which follo>v each—the passionate man, the
fearful, the sexual and each of the other affections.

It is possible to make a science of physiognomies
according to each of these methods, and also by others

and to make a selection of characteristics in different

ways.

Those who proceed in their science entirely by Errors in

characteristics are wrong ; first of all, because some ""^'^o^.

men, >vho are in no sense alike, have the same facial

expressions (for instance the brave and the shame-
less man have the same expressions), but are \idely
different in disposition ; secondly, because at certain

times they do not have the same expressions but
different ones ; for the low-spirited sometimes spend
a happy day and assume the facial expression of
the high-spirited, and conversely the high-spirited

may be suffering grief, so that the expression in

the face changes. In addition to this one could
only draw evidence from superficial characteristics

in very feV cases. But those who base this science
of physiognomies on >vild beasts do not make their

selection of signs correctly. For it is impossible
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PHYSIOGNOMICS, .

to go through the forms of each of the beasts and say
that, whosoever resembles this beast in body, will also

be similar in soul. For first of all, no one would find

it possible to say simply that a man •38 really like a

beast, but only that he resembled it to a certain

extent. Again, in addition to this only a few animals
have peculiar characteristics, but most have common
ones. So that, Avhen a man resembles an animal not
in a peculiar but in a common characteristic, why
should he be more like a lion than a deer ? For it is

natural that peculiar characteristics should signify

some peculiar quality, Avhile common ones should
signify a common quality. Common characteristics

would then give no clear sign to the student of

physiognomies. But if anyone were to pick out the
IndiNadual characteristics of each animal, he
not be able to explain of what these are signs. It

would seem natural to suppose that they were signs

of an indi\idual characteristic, but in the case of

animals examined for physiognomy, one cannot sup-

pose that there is anything individual in their posi-

tion, for the lion is not the only animal which is

courageous, but many others are also, nor is the hare
the only coward, but thousands of other animals are

too.

If, then, neither common nor individual character- ?*'"* °'

• • / l• 1 1 1
numan

istics oner anything clear to the selector, there would character-

be no point in examining animals in detail, but one
'*"^"^"

would have to make a selection of men vho show the
same peculiarity ; for instance, if one is examining
the typical signs of a brave man, one would have to
examine the brave animals individually, as to vhat
affections are common to them all, but belong to none
of the other animals. For supposing one were to

D 89
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PHYSIOGNOMICS, .—.

select on this principle, that these are the signs of

courage in animals previously considered, so that not

merely might there exist this common affection in all

these animals but some others as well ; in that case

one might doubt whether our characteristics were the
marks of courage or of some other character.

But we have to make our selection from a very The

large number of animals, and from those that have no Sata!^"'^

common characteristic in their disposition other than
that whose character we are considering. Any signs

vhich are permanent must prove some permanent
characteristic ; but those which come and go cannot

be true signs, except of a quality which is not

permanent. For if one could suppose that a per-

manent characteristic could come and go, it would
be possible for this to be true, but it would have no
value unless it always accompanied the same condi-

tion of soul. But those affections occurring in the

soul which produce no change in those bodily signs

which the physiognomist uses, would produce no
means of identification for his science ; for instance,

the facts of their opinions and their knowledge of

their craft does not help one to recognize a doctor or

a musician ; for the man who studies some branch of

learning produces no change in the signs of which the

physiognomist makes use.

II. We must, then, limit the signs with which the Selection of

science of physiognomies deals, since it does not datol*^
*

deal with them all, and also those individuals from
whom it draws these signs ; then we must point

out in order in each case the more recognizable

signs. The science of physiognomies, as its name
implies, deals with the natural affections of disposi-

tion, and with such acquired ones as produce any
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PHYSIOGNOMICS, .

change in the signs studied by the physiognomist.

What these are will be explained later on. I will

now state from what types the signs are draA\Ti, and
this is the complete number. The physiognomist

draws his data from movements, shapes and colours,

and from habits as appearing in the face, from the

gO\'th of hair, from the smoothness of the skin, from
voice, from the condition of the flesh, from parts

of the body, and from the general character of the

body. Generally speaking, these are the kind of things

which the physiognomists quote about all those types

in which the signs exist. Had this catalogue been
obscure or not plainly indicative, what has already

been said would have been enough. But, as it is, it

is perhaps better to go through them all indiidually

with greater accuracy, in so far as they can be clearly

derived from those who study physiognomies, stating

the signs, what is the nature of each and to what they
refer, in so far as they have not been explained in my
former words.

A vivid complexion shows heat and warm blood, but
a pink-and-Avhite complexion proves a good disposi-

tion, when it occurs on a smooth skin.

Soft hair shovs timidity and stiff hair courage.

This is based on observation of all the animal king-

dom. For the deer, the hare and sheep are the most
timid of all animals and have the softest hair ; the

Hon and wild boar are the bravest and have very stiff

hair. One can see the same thing in birds ; for

generally speaking those that have stiff wings are

brave, and those with soft ones are cowardly, and
indi\idually one can see the same thing among quails

and cocks. Exactly the same thing occurs with races
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PHYSIOGNOMICS, ii.

of men ; for those living in the north are brave and
stiff-haired, and those in the south are cowardly and
have soft hair. Thickness of hair about the belly

shows talkativeness. This appUes to the race of

birds ; for thickness of hair on the belly and natural

talkativeness are the peculiar characteristics of birds.

Flesh which is hard and naturally firm shows lack of

perception, but smooth flesh shows a pleasant but un-

stable character, unless it occurs in conjunction Avith

a strong body having powerful extremities.

Sluggish movements denote a soft disposition,

quick ones a fervent one. In the matter of voice

the deep and full voice denotes courage, when high

and slack it means cowardice.

Forms and affections appearing in the face are con-

idered according to their likeness to the affection.

For vhen one suffers anything, one becomes as if one
has the kind of expression : when one is angry, the
sign of the same class is angry.

The male is larger and stronger than the female,

and the extremities of his body are stronger, sleeker,

better conditioned and more fit for every function.

But conclusions deduced from obvious characteristics

are safer than those drawn from the parts of the bod
;

so also are conclusions dravn from movements and
shapes. Generally speaking, it is foolish to put one's

faith in any one of the signs ; but when one finds

several of the signs in agreement in one individual,

one would probably have more justification for believ-
ing the inference true.

But there is another method by which one can
draw conclusions in physiognomies ; but no one so far
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PHYSIOGNOxMICS, ii.

has tried it. For example if the man who is quick
to anger, hard to please, and small-minded is always
jealous ; if there are no signs of a jealous man, it

might still be possible for the physiognomist to

recognize the jealous man from the other qualities
;

particularly this method might be appropriate to the
man who has had a philosophical training. For
imagine it is the distinguishing mark of philosophy to

be able to reahze the necessary result in the presence
of certain data. But this method sometimes pro-

duces results contrary to those due to basing our
science on the affections and on animals.

For instance, in the matter of voice, examining its

affections one might think that a high-pitched voice

was characteristic of the passionate for t«O reasons.

For the man who is angry and annoyed is accustomed
to strain his voice and speak sharply, but the man
Avhose attitude is an easy one slackens off his tone and
talks \\ith a deep voice. But on the other hand the
brave animals have deep voices, and the cowardly
high-pitched voices, the hon and the bull, the bark-
ing dog, and the brave cocks are all deep-voiced

;

whereas the deer and the hare are shrill-voiced. But
possibly in these cases the question of bravery or

covardice does not so much depend on the high pitch

of the voice, but the strong voice must be confined to

the brave and the slack and weak to the cowardly.
On occasions Avhen the signs are evidently not in

agreement with each other but are contradictory, it

is better to make no assumption, unless they belong
to differences of class, in which some are more reliable

than others, and particularly it is best to refer them
to species rather than to vhole classes. For the
former are nearer to the objects of our search ; for
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PHYSIOGNOMICS, .—m.
we do not pursue our science with the whole race of

mankind, but with indi\iduaLs -within the class.

III. The characteristics of the brave man are stiff

hair, an erect carriage of body, bones, sides and

extremities of the body strong and large, broad and

flat belly ; shoulder-blades broad and far apart,

neither very tightly knit nor altogether slack ; a

strong neck but not very fleshy ; a chest fleshy and

broad, thigh flat, calves of the legs broad below ; a

bright eye, neither too vide opened nor half closed
;

the skin on the body is inclined to be dry ; the fore-

head is sharp, straight, not large, and lean, neither

very smooth nor verj' \inkled.

The signs of the coAvard are soft hair, a body of

sedentarj- habit, not energetic ; calves of the legs

broad above ;
pallor about the face ; eyes weak and

bhnking, the extremities of the body weak, small legs

and long thin hands ; thigh small and veak ; the

figure is constrained in movement ; he is not eager

but supine and nervous ; the expression on his face is

liable to rapid change and is cowed.

The flesh of the man of easy disposition is moister

and softer, not of full habit nor verv- fat ; the parts

about the shoulder-blades and neck are rather dry,

and so are the parts about the face, Avhile the region

of the shoulder-blades is firmly set, vhile the lower

parts are freer ; the loins are loose, and there is less

flesh on the back ; the body is pink and white and has

a clear complexion. The skin is hght with not very

stiff hair, nor very black, the eye is bright and moist.
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PHYSIOGNOMICS, .
The distinguishing marks of the insensitive man

are fleshiness about the neck and legs and these

parts are stiff and close-knit ; the hip-joint is round,

the shoulder-blades are thick above, the face is large,

round and fleshy, the eye is pale and dull, the calves

are thick about the ankle, fleshy and round, the jaw-

bone is large and fleshy, the loin is fleshy ; the leg is

long, the neck thick, and the face fleshy and rather

long. He has movements, a figure and an expression

on his face corresponding to these.

The marks of the shameless man are an eye \vide-

open and clear, eyelids bloodshot and thick ; he is

somewhat boved ; shoulders raised high ; his figure is

not erect but inclines to stoop forward, he is quick in

his movements and reddish in body ; his complexion

is ruddy ; he is round-faced with a high chest.

These are the marks of the orderly man. He is

deliberate in movement and in speech, his voice is

husky and veak, he has a black lack-lustre eye,

neither very wide open nor half closed, and it opens
and closes slowly ; for eyes that blink rapidly are

signs either of the coward or of the hot-tempered.

The signs of high spirits are a large, fleshy and
smooth face, but the eyes are set rather low. The
face has a rather sleepy expression, neither staring

nor thoughtful. We may assume that he is slow and
slack in movement ; and that in figure and facial

expression he seems not alert though sound.

These are the marks of the low-spirited man. His

^^ .
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PHYSIOGNOMICS, in.

face is, his eyes are dry and weak, but at the

same time weakness of eye signifies two things, soft-

ness and eifeminacy on the one hand, depression and
lack of spirit on the other. He is stooping in figure

and feeble in his movements.
The morbid character is shown by being weak-eyed

and knock-kneed ; his head is inclined to the right

;

he carries his hands palm upward and slack, and he
has two gaits—he either waggles his hips or holds

them stiffly ; he casts his eyes around him hke
Dionysius the sophist.

DraAvn back lips are the mark of the acid temper ;

dark complexion and dry ; about the face are wrinkles,

and the face is furrowed and fleshless ; the hair is

straight and black.

These are the marks of the passionate tempera-
ment. The body is erect, in appearance it is broad
at the ribs, sanguine and ruddy, the shoulder-blades

are wide apart, large and broad ; the extremities are

large and powerful ; he is smooth about the chest and
groin, and Avell-bearded ; the groAvth of hair is con-

siderable and starts low down.
The marks of the gentle man. He is strong in

appearance and fleshy ; his flesh is moist and con-

siderable ; he is of large size and well knit ; his figure

is upright ; the grovth of hair is short.

The mock-modest man is fat about the face and
puckered about the eyes ; the expression on the face

appears sleepy.

These are the marks of the little-minded man. He
is small limbed, small and round, dry, with small eyes

and a small face, like a Corinthian or Leucadian.
Gamblers have short arms and so have dancers.
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PHYSIOGNOMICS, in.—iv.

Abusive men have a pendulous upper lip ; in

appearance they lean forward and are ruddy.
The charitable are delicate -looking, pale-com-

plexioned and bright-eyed ; their nostrils are ^vrinkled

and they are ever prone to tears. These characters

are fond of women and inclined to have female
children ; they are amorous by nature, inclined to be
reminiscent, of good dispositions and warm heai-ts.

We have, then, recorded the signs of these char-

acters. The Mise man, the coward and the orderly
man are all charitable, vhile the uneducated and the
shameless are uncharitable.

Those who are longer from the navel to the chest
than from the chest to the neck have good appetites.

The marks of the sensual man. He has a pale skin

and is covered Anth straight, thick, black hair ; his

temples are also covered with black, straight hair.

He has a bright and appetitive eye.

Those who have large upper parts and are vulture-

like and hot are somnolent ; they have well-condi-

tioned flesh, they are delicate in appearance and
have thick hair in the parts about the belly.

Those vho have small, delicate and somewhat fleshy

upper parts have good memories.
IV. It seems to me that soul and body react on

each other ; when the character of the soul changes,
it changes also the form of the body, and conversely,

when the form of the body changes, it changes the
character of the soul. For since grief and jov are
both states of the soul, it is obvious that those Avho

are grieved have gloomy faces, and those who are
happy have cheerful ones. If it were possible for the
form of the body to persist after the soul was released
from these emotions, the soul and body might still
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PHYSIOGNOMICS, iv.

interact, but their reactions would not be synchronous.

But, as it is, it is obvious that the one follows the

other. This becomes most clear from the following

considerations. Madness appears to be an affection

of the soul, and yet physicians by purging the body
with drugs, and in addition to these by prescribing

certain modes of life can free the soul from madness.
By treatment of the body the form of the body is

released, and the soul is freed from its madness.
Since, then, they are both released simultaneously,

their reactions evidently synchronize. It is also evi-

dent that the forms of the body are similar to the

functions of the soul, so that all the similarities in

aruxnals are evidence of some identity.

Of the many activities of animals some are peculiar

to each class of animal, while others are common to

many. In the case of the special activities of the soul

the bodily aifections are also special, whereas in the

case of the common ones they are common. For
instance aggressiveness and sexual excitement are

conmion characteristics. All animals with bushy tails

are aggressive, while asses and pigs show sexual

excitement. But abuse is peculiar to dogs, while

insensitiveness to pain is peculiar to asses. We have
stated then that one must discriminate between the
common and the individual characteristics.

But one needs great familiarity with all the facts,

if one hopes to be competent to discuss all these

things in detail. It is said that the visible marks on
the body can be referred to likenesses which occur in

animals and in their actions, but there are also special

forms arising from heat and cold, and some of these

^ om. B.

107



ARISTOTLE
809 a € €€ -

10, re[ re ,8 € ^•),€
€€, €.

15 6 ,. -
»,

.
€ € ,

20, 8 ,,,,', ,8
2 .

V. Nuvt^, 8
etvai 88., ,

30 , -^ ,,., -
108



PHYSIOGNOMICS, iv.—v.

visible marks on the body are distinguished by minute
differences, and are called by the same name. For

instance, the pallor arising from fear and that arising

from fatigue (they have both the same name, and
have very little difference from each other), but

because there is a small difference it is not easy to

distinguish them except by taking great care from
familiarity with the form ; but the quickest and most
capable is the man who takes great care, and it is

possible for the man who employs this method to

detect many distinctions. Not only is this useful in

general, but also for the selection of signs ; for each

of the signs selected must conform to what it repre-

sents. Also in selecting the signs one must add
what is proper to the syllogisms vhich one must use

whenever necessary ; for instance, if a man were
shameless and penurious, he would also be a thief

and mean, a thief because of his shamelessness and
mean because of his penury. So in cases such as

these we must make our investigation by the use of

this method.

V. Now I will try to distinguish first among the

animals, what kind of things differentiates them in

respect of bravery and cowardice, justice and in-

justice. The first dixision which must be made in

animals is into two sexes, male and female, attaching

to them what is suited to each sex. Of all the animals

which we attempt to breed the females are tamer and
gentler in disposition than the males, but less power-
ful, and more susceptible to rearing and handling.

This being their character, they have less spirit than

^ Se, .
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PHYSIOGNOMICS, v.

the males. This is perhaps obvious from our

case, for when we are overcome by temper, we be-

come less submissive and are more determined in

no circumstances to yield to anyone, but we are

inclined to Wolence and to act in any direction to

which our temper impels us. But it seems to me that

the female sex has a more evil disposition than the

male, is more forward and less courageous. Women
and the female animals bred by us are e\'idently so ;

and all shepherds and hunters admit that they are

such as we have already described in their natural

state. Moreover, this is also obvious, that in each

class each female has a smaller head, a narrower face

and a more slender neck than the male, as well as a

weaker chest and smaller ribs, and that the loins and

thighs are more covered with flesh than in the males,

that the female has knock-knees and spindly calves,

neater feet, and the whole shape of the body built

for charm rather than for nobility, with less strong

sinews and with softer, moister flesh. The males are

in every respect opposite to this ; their nature is as

a class braver and more honest, that of the female

being more cowardly and less honest.

This being so, the Hon of all animals seems to have

the most perfect share of the male type. Its mouth
is very large, its face is square, not too bony, the

upper jaw not overhanging but equally balanced with

the lower jaw% a muzzle rather thick than fine, bright

deep-set eyes, neither very round nor very narrow,

of moderate size, a large eyebrow, square forehead,
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PHYSIOGNOMICS, v.

rather hollow from the centre, overhanging towards

the brov and nostril below the forehead like a cloud.

Above on the forehead towards the muzzle hair slop-

ing outwards and like bristles, a head of moderate

size, a long neck, with corresjX)nding thickness,

covered \tith tawny hairs, neither ver}• bristUng nor

too much turned back ; about the collar-bone he is

loose rather than close knit ; his shoulders are strong

and his chest powerful. His frame is broad with

sufficiently large ribs and back ; the animal has lean

haunches and thighs ; his legs are strong and mus-
cular, his walk is \igorous, and his Avhole body is

well-jointed and muscular, neither very hard nor

very moist. He moves slowly with a long stride,

and swings his shoulders as he moves. These then

are his bodily characteristics ; in character he is

generous and liberal, magnanimous and with a will

to win ; he is gentle, just, and affectionate tOAvards

his associates.

Among the animals reputed to be brave the panther
is more female in appearance except in the legs ;

with these he achieves and accomplishes mighty
deeds. For he has a small face, a large mouth, small

eyes rather pale, hollow and somcAvhat flat ; the fore-

head is rather long, rather roimded than flat about
the ears ; the neck is over long and Ught, the chest
is narrow, the back long, the haunches and thighs are
fleshy, while the parts about the flanks and belly are
flatter ; the skin is mottled and the«body as a whole
is badly jointed and imperfectly proportioned. This
is the shape of the body, and its character is petty,

thieving and, generally speaking, deceitful.
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PHYSIOGNOMICS, v.—vi.

We have now described the most outstanding

features both of the male and the female type of

animals reputed to be brave. It is quite easy to

follow up the other qualities which belong to these.

But those qualities which belong to the science of

physiognomies derived from animals will be related

in the selection of signs.

VI. Now the selection of signs as far as human
beings are concerned is made as follows. Those who
have well-made, large feet, well-jointed and sinewy,

are strong in character ; witness the male sex. Those

who have small, narrow, poorly-jointed feet, are

rather attractive to look at than strong, being weak
in character ; witness the female sex. Those whose

toes are curved are shameless, just hke creatures

which have curved talons ; witness birds vith curved

talons. Those which have blocked-up toes (i.e.,

webbed feet) are nervous ; witness the narrow-footed

quails among marsh birds.

Those who have strong and well-jointed ankles are

brave in character ; witness the male sex. Those

that have fleshy and ill-jointed ankles are weak in

character ; witness the female sex.

Those that have well-jointed, sinewy and strong

legs, are strong in character ; witness the male sex.

Those that have light sinewy legs are salacious ;

witness the birds. Those that have full legs as if they

were bursting are foul-minded and shameless ; this

is appropriate.
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PHYSIOGNOMICS, vi.

The knock-kneed are lustful ; this is also appro-
priate.

Those that have bony and sinewy thighs are strong

;

•witness the male.

Those that have bony but full thighs are soft ;

witness the female.

Those that have narroV and bony hindquarters are

strong, those with fat fleshy ones are weak. Those
that have little flesh, as if they had been pared off,

have an e\"il disposition ; ^vitness the monkeys.
Those that are small in the >vaist are hunters ;

witness lions and dogs. One can observe that the
dogs most fond of hunting are those \vhich are narrow
in the waist.

Those who have fat parts about the belly are

strong ; witness the male. Those which have no
such slack are weak ; this is appropriate.

Those whose back is very large and strong are of

strong character ; vitness the male. Those which
have a narrow, weak back are feeble ; witness the
female.

Those with strong flanks are strong in character ;

witness the male. Those Avith weak flanks are feeble

in character ; witness the female. Those who have
a Svollen appearance in the flanks, as though they
were blown out, are talkative and babblers ; witness

the frogs. Those in whom the distance from the

navel to the chest is greater than the distance from
the chest to the neck are gluttonous and insensitive ;

gluttonous because the receptacle into which they
admit their food is large, and insensitive because the
senses have a more cramped space, corresponding to

the size of the food receptacle, so that the senses are
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PHYSIOGNOMICS, vi.

oppressed owing to the excess or defect of the food

supply. Those who have large chests well jointed

are strong in character ; witness the male.

Those who have a large, fleshy and well-jointed

back are strong in character ; witness the male

;

those in vhom it is Aveak, fleshless and badly-jointed

are weak in character ; vitness the female. Those
in whom the back is very bent with the shoulders

driven into the chest are of evil disposition ; this

is appropriate, because the parts in front which
should be visible disappear. Those whose back
curves backwards are vain and senseless ; witness

horses. Since the back should be neither bent nor

hollow, the mean must be looked for in the animal

which is well gro'svn.

Those Avhose shoulders and shoulder-blades are

well articulated have strong characters ; witness the

male. Those whose shoulders are weak and badly-

jointed are weak in mind ; witness the female. I

make the same point here as I did about the feet

and thighs. Those whose shoulders are loose-knit are

generous in character ; this fact is derived from what
one has seen, that freedom of character follows free-

dom in the appearance of the body. Those whose
shoulders have not free action and are light-set are

illiberal ; this is appropriate.

Those who are loose about the collar-bone are sensi-

tive ; for just as they have free movement about the

collar-bone, so they readily admit free movement of

the senses. Conversely, those who are stiff about the

collar-bone are insensitive, for as the parts about the
collar-boYie are not easily moved, they cannot easily

admit movement of the senses.
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PHYSIOGNOMICS, vi.

Those who have thick necks are strong in char-

acter ; witness the male. Those whose necks are

light are weak ; witness the female. Those whose

necks are full and thick are of savage temper ; wit-

ness savage-tempered bulls. But those whose neck

is of large size without being thick are magnanimous ;

witness the lions. Those whose neck is long and thin

are cowardly ; witness the deer. Those in whom it

is too short are crafty ; witness the wolves.

Those who have thin lips and slack parts at the

joining of the lips, so that the upper lip overhangs

the lower at the join, are magnanimous ; witness the

lions. One can see the same thing in large and

powerful dogs. Those that have thin hard lips,

prominent in the neighbourhood of the canine teeth,

such are of noble nature ; witness the boar. But

those that have thick lips with the upper projecting

over the lower are dull ; witness asses and monkeys.

Those that have a projecting upper lip and jaAvs are

quarrelsome ; witness the dog.

Those that have thick extremities to the nostrils

are lazy ; witness cattle. Those that have a thicken-

ing at the end of the nose are insensitive ; witness

the boar. Those that have a sharp nose-tip are prone

to anger ; witness the dog. Those that have a

circular nose-tip, but a flat one, are magnanimous ;

witness the lions. Those that have a thin nose-tip

are bird-like ; but when it is somewhat hooked and

rises straight from the forehead they are shameless ;

witness ravens ; but those who have an aquiline nose
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PHYSIOGNOMICS, vi.

a marked separation from the forehead are

magnanimous ; witness the eagle. Those who have

a hollow nose, rounded where it rises from the fore-

head, and the rounded part standing above, are

salacious ; witness cocks. But the snub-nosed are also

salacious ; witness deer. Those whose nostrils are

spread are passionate ; this refers to the affection

Avhich occurs in the temper.

Creatures with a fleshy face are lazy ; witness

cattle. Those with thin faces are careful, Avith fleshi-

ness are cowardly ; \\itness asses and deer. Those
with small faces are Uttle-minded ; this applies to

the cat and the monkey. Those with large faces

are sluggish ; witness asses and cattle. But since

the face should be neither small nor large, the state

between these two is the most satisfactory. Those
whose face gives the impression of smallness are

mean ; this is appropriate.

Those who have a bulge hanging below the eye are

given to ^\^ne. This is due to that affection, for this

bagginess below the eye is a characteristic of those

who drink to excess. Those who have projections

like bulges over the eyes are somnolent ; for this is

due to that affection, because when men are aroused
from sleep the upper lids do hang down. Those who
have small eyes are small-minded ; this is appropriate

and also applies to monkeys. The large-eyed are

sluggish ; witness cattle. Therefore the best-natured

must have neither large nor small eyes. Those with
cavernous eyes are ill-tempered ; witness the monkey.
Bulging eyes mean stupidity ; this is appropriate and
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PHYSIOGXOMICS, vi.

applies to the ass. But since the eye should be
neither bulging nor cavernous, the intermediate con-

dition must be best. Those whose eyes are slightly

holloAv are magnanimous ; witness lions. Those >vhose

eyes are a little more so are gentle ; witness cattle.

Those whose forehead is small are ignorant ; -
ness the pig. Those whose face is too large are

sluggish ; Avitness cattle. Those whose face is round
are insensitive ; witness asses : those vhose forehead

is rather long are insensitive ° ; ^tness dogs. Those
who are square and s^metrical in face are magnani-
mous ; witness the lions. Those vith an overhanging
brow are overbold ; witness the bull and the lion.

Those with a tense look are flatterers ; this appUes
to the affection in them. One can observe it in the

case of dogs, because dogs when they fawn have a

smooth forehead. Since then the clouded brow shows
impudence and the smooth brow flatter}-, the condi-

tions midway between these extremes >vould be most
fitting. So those >vith scowling faces are gloomy ;

this is due to the affection, for the miserable scowl.

Those with lowering brows are of a complaining
nature ; this is due to the affection, for those who
complain lower their brows.

Those who have a large head are sensitive ; witness

the dog. Those with small heads are insensitive ;

witness asses. Those with pointed heads are im-
pudent ; and this applies to those with curved
claAvs.

Those ^vith small ears are ape-like, and with large

ones asinine ; one can observe that all the best dogs
have moderate-sized ears.

Those who are too swarthy are co>vardly ; this

• The Greek word here is probably wrong.
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PHYSIOGNOMICS, .
applies to Egyptians and Ethiopians. But the exces-

-- ely fair are also cowardly ; Avitness women. But
the complexion that tends to courage is in between
these two. Those with tawny-coloured hair are

brave ; -itness the lions. The reddish are of bad
character ; ^vitness the foxes. The pale and those of

muddied complexion are cowardly ; this is due to

the condition Avhich arises from fear. The honey-
coloured are chilly ; and things which are cold are

hard to move ; as their bodily functions are difficult

to move, they Avould naturally be slow. Those -hose

complexion is ruddy are keen, because all parts of

the body grow red when they are heated by move-
ment. Those who have a bright-red complexion are

apt to be insane, for it is an excessive heating of the

parts of the body Avhich produces a bright-red skin
;

those who are excessively heated would naturally be
insane. Those who have a ruddy colour about the

breast are prone to ill temper : this is appropriate to

that affection, for when men are enraged the parts

about the chest burn. Those whose veins sAvell about
the neck and the temples are also ill-tempered ; this

refers to the affection, for this happens when men are

angry. Those whose face blushes easily are shy ;

this also refers to the affection, for when men are

feehng bashful their face groAvs red. Those who are

red about the jaws are given to Avine ; this refers to

the affection, for the jaws grow red when men are

drunk. Those Avhose eyes glow red are frenzied vrith

rage ; this refers to the affection, for those who are

mad with rage have red glo\\ing eyes. Those \vhose

eyes are excessively black are cowardly ; for it was
shown above that an excessively black colour signifies

cowardice. But those who are not excessively black
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PHYSIOGNOMICS, vi.

but who incline to a tawny colour are stout-hearted.

Those whose eyes are grey or whitish are cowardly ;

for a whitish colour has been shown to be a sign of

cowardice. But those vhose eyes are not grey but

bright are stout-hearted ; witness the lion and the

eagle. Those whose eyes are wine-dark are glutton-

ous ; witness the goats. Those who have flaming eyes

are shameless ; witness the dogs. Those who have
pale and blotchy eyes are covardly ; this refers to

the affection, because men who are terrified turn pale

with a complexion which changes. But those who
have gleaming eyes are sensual ; witness cocks and
ravens.

Creatures with hairy legs are sensual ; witness

goats. But those who are excessively hairy about
the breast and belly never persist long in one pursuit ;

witness the birds, because they have hairy breasts

and bellies. Those who have breasts too bare are

shameless ; witness women. Since, then, thev should
be neither too hair)• nor too bare, the midAvay con-
dition is the best. Those that have hairj' shoulders

never persist long in one pursuit ; witness the birds.

Those vith a hairy back are excessively shameless ;

witness the wild beasts. Those vhose neck is hairy
behind are generous ; witness the hons. Those ^ith
hair on the point of the chin are stout-hearted

;

Avitness the dogs. Those with eyebrows that meet
are gloomy ; this applies to the likeness of the affec-

tion. Those Avhose eyebrows fall towards the nose
and rise towards the temples are stupid ; witness the
pigs. Stiff hair on the head betokens cowardice ; this

refers to the affection, for when men are frightened
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PHYSIOGNOMICS, vi.

the hair stands on end. Those with very woolly hair

are cowardly ; this applies to the Ethiopians. Since,

then, excessively voolly hair betokens covardice, hair

which curls at the ends tends towards stout-hearted-
ness ; witness the Hon among others. Those in whom
the hair on the face near the head curls back-
wards are Uberal ; witness the lions. Those whose
hair inclines to grow do^\^ from the head tovards the
nose are mean ; this is appropriate, as this appear-
ance gives a servile look.

The man vith a long, slow step is a slow starter but
carries on to the end, for a long step implies a good
beginning, and a one procrastination. The man
with a short, slow step is a slow starter, but does not
carry on to the end, for a short and5 movement is

poor at accomplishment. A man Avith a long quick
step is a slow starter, but carries on to the end,
because swiftness ensures finishing, but length is not
good at starting. The man with a short quick step
starts well but does not last.

As to the carriage of the hand, arm and forearm,
the same principles apply. Those who swing from
side to side with straight stiff shoulders are bluster-

ing ; vitness horses. But those who stoop forward and
swing their shoulders are high-minded ; witness the
Uons. Those who walk Avith feet and legs turned out
are effeminate ; this applies to women. Those vho
swing and bend the body from side to side are
flatterers ; this applies to the affection. Those vho
incline to the right in their movements are morbid

;

this is appropriate.

Those who have sharp, quick moving eyes are
rapacious ; witness the hawks. Bhnkers are covvardly,

*€€ . * .
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PHYSIOGNOMICS, vi.

for the first movement of flight starts wth the eyes.

Those who glance sideways are the A'outhful, and so

are those with whom one eyelid droops over the eyes,

when the centre of the eye is motionless, and those

who look upwards from underneath the eyes with a

soft glance, and those Avho roll the eyes upvards and
generally all those who have a tender and liquid

glance, -itness both appropriateness and women.
Those who move the eyelids at long intervals and
have a tinge of white in the eye Avhich thus seems
steady " are pensive ; for if the mind is intensely

concentrated on any thought the eye stays still.

Those who have a deep, braying voice are insolent

;

witness the asses. But those Avhose voice begins

deep and ends on a high-pitched note are despondent
and plaintive ; this applies to cattle and is similar to the

voice. But those who talk AA-ith high-pitched, gentle

and broken voices are morbid ; this applies to women
and is appropriate. Those who have a loud, deep
voice, A\ith a clear note, mav perhaps be compared to

brave dogs and are in conformity A^-ith their nature.

Those who have a soft, toneless voice are gentle ;

witness the sheep. Those Avho have a shrill, raucous
voice are gluttonous ; witness the goats.

Excessively small men are quick ; for as the
blood travels over a small area, impulses arrive very
quickly at the seat of the intelligence. But the ex-

cessively large are slow ; for as the blood travels over
a large area the impulses arrive sloAvly at the seat

of the intelligence. Small men with dry flesh and a
complexion which is due to the heat of the body,

" Both MS. reading and translation are unsatisfactory.

^ KOTiXXavTuupLav B.
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PHYSIOGNOMICS, vi.

never accomplish anything ; for as the blood travels

in a small space, and yet travels fast because of its

feverishness, the thinking can never be consistent,

but travels first in one direction and then in another,

before it has accomplished its outstanding purpose.
But large men with moist flesh, or a complexion which
is due to the coldness of the body, accomplish nothing
either ; for as the blood travels in a large space, and
slovly because it is cold, it does not reach the seat of

the intelligence whole. But small men with moist
flesh and a complexion due to coldness do accomplish
their purpose ; for, as the movement takes place over
a small area, that part of the mixture vhich moves
with difficulty makes a balance so as to accomplish
its initial object. Large men with dry flesh and a
complexion due to heat accomplish their purposes
and are sensitive ; for heat of flesh and complexion
has counterbalanced the excess of size, so that the
whole has achieved the balance necessary to accom-
plishment. We have, then, explained both excess
in size of body and deficiency due to smallness, how
they chance to be good at accomplishment or in-

effective. With regard to the senses the condition
midway between these is best and most complete,
for those to whom it belongs. For the impulses
reach the seat of the intelligence easily, as they
have not far to travel ; and do not overshoot it,

because they move in too small a space. So that the
man most completely able to accomplish whatever
task he sets before him and the man most hkely to
be sensitive is the man of moderate size.

Ill-proportioned men are scoundrels ; this appHes to
the aifection and to the female sex. If the ill-propor-

tioned are scoundrels the well-proportioned would
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PHYSIOGNOMICS, vi.

naturally be just and courageous. But one must
refer the standard of good proportion to the good
treatment and good habit of the body, and not merely
looking to the male type, as was laid do^^l to start

with. But it is a good thing to refer all the signs

which have been mentioned both to natural con-

formity and to the male and female sex ; for this

makes the most complete classification, and the male
sex has been sho>\'n to be juster, braver, and, speaking
generally, superior to the female. In all selection of

signs some give a much clearer demonstration of the
subject than others. Clearest of all are those that

appear in the most favourable position. The most
favourable part for examination is the region round
the eyes, forehead, head and face ; secondly, the

region of the breast and shoulders, and lastly that of

the legs and feet ; the parts about the belly are of

least importance. Generally speaking, these regions

supply the clearest signs, in which there is greatest
evidence of intelligence.
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INTRODUCTION

The two books included under this title present

more than the usual difficulties. They were not

written by Aristotle in their original form ; moreover
the text of Bekker is very far removed from the

original Greek. This Avas first translated into Arabic,

and then into Latin. The present Greek text is a

somewhat poor translation of the mediae\al Latin

copy, which was itself an inferior translation of the

Arabic. Still it has seemed best to translate the

Greek text, as Ave have it, Avhile admitting that it is

often unsatisfactory, and sometimes unintelhgible.

In spite of these difficulties the books contain some
things of great importance, especially the discussion

on sex in plants.
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ON PLANTS

BOOK I

I. Life is found in animals and plants. But in what is

animals it is patent and obvious, whereas in plants it ''f® "f

is hidden and not clear. To establish its existence
requires considerable research. The question at issue

is vhether plants have or have not a soul, and a
capacity for desire, pain, pleasure, and discrimina-

tion. Anaxagoras and Empedocles maintain that
plants are moved by desire, and they assert emphati-
cally that they can feel and experience both pain and
pleasure. Anaxagoras says that plants are animals,
and feel both pleasure and pain, concluding this from
the fall of their leaves and from their growth

;

Empedocles supposed that the two classes " were
mixed in plants. Similarly Plato averred that plants

must know desire, because of the extreme demands
of their nutritive capacity. If this vere established,

it would be in accord with it that they should really

know pleasure and pain, and that they should feel.

And once this is established, it will be in accord with
it that plants should know desire, if they ever have
sleep and are aroused by aAvakening. Similarly again,

if we inquire whether they breathe, and whether they
are born by a union of the sexes or otherwise we shall

" i.e. plants and animals.
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ON PLANTS, I. 1.

have considerable doubt on the question, and shall

have to prosecute a long search. But it will probably
be wise to pass over such questions as these, and not
to spend time on wasteful inquiries into these details.

Some maintain that plants have souls, because they
have watched them born, being fed and growing,
be young and grow green, and perish through old

age, on the ground that no soulless thing shares

these experiences •ith plants. And because plants

have these experiences, they believe that on similar

grounds they must be influenced bv desire.

But let us follow their obvious characteristics first Previous

and their hidden ones afterwards. We have quoted
'^*'^""^•

the belief (of Plato) that if anything receives food, it

also desires and has pleasure in satiety, and suffers pain
Avhen it is hungry ; moreover these conditions do not
occur except in combination with sensation. Plato's

theory is marvellous, though its errors are not slight,

I mean the theory in which he supposed that plants

could feel and desire. But Anaxagoras, Democritus
and Empedocles said that plants have intelligence and
can acquire knowledge. Let us dismiss these theories

as trivial and abide by sound reasoning. We main-
tain, then, that plants know neither desire nor sensa-
tion. For desire cannot exist apart from sensation,

and the accomplishment of our will depends upon
sensation. Now in plants we find no sensation, nor
any organ which can feel, nor anything in the least

Hke it, nor any differentiated form, nor anything
issuing from it, nor any local movement, nor any
method of approach to sense apprehension, nor any
sign by which we could judge that plants have sensa-
tion, corresponding to the signs by which we know
that they are nourished and grow. Even this is not
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ON PLANTS, I. 1.

established among us except because we are aware
that the nutritive and growing faculties are parts of

the soul. Whenever, then, we find that a plant of this

kind has within it some part of the soul, we necessarily

know that it also has a soul ; but when it is lacking in

sensation, then we have no right to maintain that it

is a thing of sense ; for sensation is responsible for

the illumination of life. But the nutritive part is the

cause of the growth of every living thing.

These differences of opinion are produced at this is there

point because it is difficult to find a condition inter- mediate

mediate between the presence of life and the absence state
between

of it. One might argue that since the plant is a having and

Uving thing, ve are at once entitled to call it a li\'ing ^^^^^
'°°

creature. But this is not so. For it is difficult to

assign the constitution of a plant to the constitution

of the soul of an animal. Men's reason for denying
hfe to plants is that they do not feel. For there are

some animals that lack cognition. But since nature,

which destroys the life of the animal in death, again

watches over this life in its proper type by birth, it

is quite inconsistent to assume any state intermediate

between what has and what has not a soul. Now we
know that shell-fish are Uving creatures, but lack

cognition, because they are both plants and animals

at the same time." Sensation, then, is the only test

by which the term Uving animals is assigned. For
genera give names and definitions to their ovm
proper species, vhile the species give names to the

proper individuals. Now genus must depend on one
common cause in many individuals, and not on many.
The principle of the cause upon which the genus is

perception that there is an intermediate state between plant
and animal life is sound : e.g. the Mycetozoa.
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ON PLANTS, I. I.

based is not recognizable by a chance symptom.
Again, there are animals which possess no female sex,

others again which do not beget, and others which
have no power of movement ; others, again, which
differ in colour, and others still which have an off-

spring unlike themselves, and others still are bom
from earth or trees. What then is the principle of

the soul in the living creature ? What else but what
makes the noble animal, which goes through the

heavens, the sun, the stars and the planets, which are

raised above the perplexities involved and are not

liable to be affected ? For sensation is an affection

of those that can feel. But one must recognize that

plants have no movement of themselves ; for they are

fixed in the earth and the earth does not move. Let
us, then, calculate whence this life is derived, in order

that we may assume them sentient. For no one
common characteristic embraces them all. We say,

then, that feeling is the one common cause of life in

hving creatures. It is this which makes the dis-

tinction between life and death. The heavens, since

they have a constitution nobler and more considerable

than ours, are far removed from life and death. Now
the animal must have some characteristic which is

perfect in itself, but inferior to them. And this is

the criterion of life. In the absence of this every
indi\idual must forfeit the title, for there is no inter-

mediate state. But life itself is reallv an intermediate

state ; for the soulless has no soul, nor any of the

parts of the soul. But the plant does not belong to

the class which has no soul, because there is some part

of the soul in it, but the plant is not a living creature,

because there is no feeling in it. But the transition

firom Hfe to not-life is a small one in individual cases.
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ON PLANTS, I. r.—II.

But we can describe it otherwise, and say that the

plant has a soul and not say that it is soulless. But,

even if it has a soul, we do not admit that it has any
feeling. Anything that is nourished cannot be with-

out soul. Every living creature has a soul. But the

plant is an incomplete thing. Again, the animal has

differentiated parts, but the plant undifferentiated.

The animal, again, has its own proper machinery of

movement, which it contains in itself. Again, we can

say that plants have a soul, because it is the soul in

them which enables them to generate movements.
But desire and movement in space cannot exist apart

from sensation. Again, the absoi-ption of food is part

of the principle of the plant's nature, and this is a

characteristic common to animal and plant. But
there will be no implication of sensation in the absorp-

tion of food, because everything that feeds requires

two qualities in its proper food—I mean heat and
cold ; for this reason it requires both moist and dry
food ; and heat and cold are found in dry and wet
foods respectively. Now none of these natures is

ever separated from its partner. Consequently food

is being supplied continuously to the feeder, until it

reaches its season of decay ; and both plants and
animals must employ food of the same kind as the

elements of which each of them is composed.
II. Let us now inquire into a question which The

has occurred before in our argument, about desire,
of''"^^^

movement and individual soul in plants, and whether
anything is given off from plants, for instance in

breathing. Anaxagoras maintained that plants do
breathe. But how can this be, seeing that we find

many animals that have no breath, and again (to be
exact) we find that plants neither sleep nor wake }
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ON PLANTS, I. II.

For awakening means nothing apart from the con-

dition of sensation, and sleeping means nothing but
the weakening of this ; and neither of these conditions

is found in a thing which receives its food at all times

remaining in one condition,but which in its own proper
nature has no sensation. For when the hving animal
is being fed what happens ? An evaporation from
the food arises to its head, and then it goes completely
to sleep ; and when the evaporation which rises to

the head is exhausted, then it awakes. In some
animals this evaporation is considerable, and then
they sleep only for a while. But drowsiness means a
stoppage of motion, and this stoppage involves quiet

on the part of the thing moved.
But what particularly and specially requires in- Sex in

vestigation in this branch of inquiry is Empedocles' P'*^'••

question, I mean whether two sexes, male and
female, are found in plants, or whether the plant

shows some kind of mixture of the two types. Now
we lay it down that when the male begets, it begets
in another, and that the two sexes are differentiated

from each other. So when it is found that plants

have a male and female sex, and that invariably the
male is rougher, harder and more stiff, while the
female is veaker and more inclined to bear fruit,

we must again investigate further whether these
two sexes are found mixed together in plants, as

Empedocles said. Personally I do not believe that

the facts are so. For things mixed must first of all

have a simple existence in themselves, and the male
and female must first have an independent existence

and then be mixed. But such a mixture will not
occur except by their own proper generation. But
on Empedocles' supposition a mixture would be found

V 15$
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ON PLANTS, I. .

in plants before the mixing took place, which ought
to be both cause and effect at the same time in the

process of generation ; but male and female are not

found combined in any plant. If this were the case

the plant would be a more perfect creature than the

animal. How could this be, when the animal requires

MO outside action in its own generation but the plant

does, and needs this at certain seasons of the year ?

I or the plant needs the sun, a suitable temperature
and even more the air ; and it needs these especially

at the time of its growth. The beginning of its

nutrition is from the earth and the second beginning

of its generation is from the sun. Anaxagoras said

that the moisture arose from the earth, and this is

whv he said to Lechineus <* that the earth is the

mother of plants, and the sun the father. But we
ought not to present the union of male and female in

jjlants to ourselves in this way, but rather in another ;

that is to say, that the seed of the plant corresponds

to the impregnation of the animal, which is due to a

mingUng of male and female. And just as in the egg,

w hen a young bird is born, there is food enough within

it to last until the season of its fulfilment, and its

natural exit from the egg, and then in a short space

of time the female produces the young bird, so also

\\ith the seed of the plant. Empedocles also said

that ev'en though plants do not bear young birds,

because that which is begotten in their case is only
produced from the nature of the seed, and from it

arises a food which nourishes the root at its

beginning, and that which is bom moves itself from
the moment of its birth, nevertheless we must con-

• This reference is entirely unknown. Probably the MS.
ii corrupt
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ON PLANTS, I. .

elude in the mixing of the male and female in plants,

as in the case of animals, that the mixing of the plants

is in accordance with their own constitution ; in the

case of animals when they are united, the sexes and

their potentialities are united, which pre\-iously to

this were separated, and one single unit proceeds

from two ; but this is not the case in plants. For it

is not the case that there are tvo sexes Avhen united,

and that after this their potentialities become separ-

ated. But if nature has produced a union of male

and female, she has produced on sound lines, because

we do not find any activity exhibited in plants beyond
the creation of fruits. For in animals the male is

only separated from the female at the times when
there is no intercourse. But this separation is due to

the animal's man\' actiWties and many pursuits.

There are some who regard plants as perfect types Plants ue

because of their life, and owing to the two capaci- order of

ties \\'hich they possess ; because they contain the '»*''^^

nutriment necessar\• to feed them ; and because of

the length of their duration and of the time in which
their Ufe grows up and bears fruit ; their youth returns

to them and there is no waste product in plants. The
plant does not require sleep for many reasons ; be-

cause it Uves in the earth, is bound by it^ has no move-
ment within itself, has no di\'isions between its parts,

has neither sensation nor voluntary movement, nor a
complete soul ; indeed it has only one part of a soul.

In fact the plant >vas only created for the sake of the

animal, but the animal was not created for the sake

ofthe plant. Again, if anyone says that a plant needs
food which is easily acquired and poor, even if it is
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ON PLANTS, I. 11.—III.

true that this is the kind of food it requires, yet it

needs generally a steady and continuous supply, and

one is not easily destroyed, whence it comes

about that the plant has one element of superiority

over the animal, and in this sense creatures \nthout

soul may be regarded as superior to those with a soul.

But one function of the animal is superior to every

function of the plant. Otherwise we find in the

animal all the functions which exist in the plant, and

many others besides, but the converse is not true.

Empedocles, again, said that plants have birth in an

inferior world and one which has not achieved its

complete fulfilment, but that while this fulfilment is

taking place the animal is not created. But this

argument does not fit the facts, because the world is

complete and continuous, and has never at any time

ceased to create animals, plants and all other types ;

but in each species of plants there is natural heat and

moisture, and when this is expended, plants become
feeble, grow old, die and wither. Some say that this

is death but others deny it.

III. Some plants contain moisture such as resin. Variations

gum, myrrh, frankincense and gum Arabic. Some nfe.

trees, again, have fibres, veins, flesh, Avood, bark and

marrow within. Some consist almost entirely of bark.

In some the fruit is under the bark, that is to say,

between the bark and the wood. Some parts of the

tree are simple, like the sap that is found in them and
the fibres and the veins ; some of them are composite,

'^cb as branches, twigs and leaves. But we shall not
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ON PLANTS, I. in.

find all of these in all plants. For some plants have

both these and other parts, t\^gs, leaves, branches,

flowers, shoots and bark enclosing fruit. Just as in

animals there are homogeneous limbs, so also in

plants. All the composite parts of the plant are like

the limbs of the animal ; the bark of the plant re-

sembles the skin of the animal in nature, and the

fibres correspond to the sinews of the animal. And
so on with the rest of its parts. Some of the parts

are divided into dissimilar parts, and others into

similar ones like mud. For in one way mud can

be divided into earth alone and in another way
into its two elements. Similarly the lung and the

flesh can be divided in the first way, and their parts

are respectively flesh and lung ; but they can be

di\'ided in another vay into their elements. Similarly

with the roots of plants. But a hand cannot be

divided into another hand nor a root into another

root, nor leaves into other leaves. For it is the

synthesis which makes them roots and leaves. Some
fruits again are composed of few parts, and some of

many, as is the case Avith olives. For these consist

of bark, flesh, a shell-like substance, seed and fruit.

Some also have envelopes. All seeds, then, are made
of two kinds of bark.

The parts of plants, then, are those we have Parts of

mentioned, and the conclusion of our present inquiry 1*
is to define these parts of plants, their envelopes and ^^»,^
the distinctions between them. This is a difficult '*""!» of

problem, and particularly to define their essence,

their colouring and the season of their permanence,
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ON PLANTS, I. III.

and the results produced in them. Plants have not
fixed habits of soul, nor a constitution like that of the
soul. If, then, we try to arrange a correspondence
between the parts of the soul and the parts of the
plant, our discussion \\ill be prolonged, and perhaps
we could not even go through all the points, even if

we only reckon those parts of the plants vhich exhibit
considerable differences. For in each single indi-

vidual the part belongs to its own type and to its

individual existence. And when some form of plant
is created, it persists in its \- constitution, unless
owing to some long and serious weakness it departs
from its proper constitution. In the case of some
plants, flowers and fruit and leaves are produced every
year, in some cases it is not so, and thev^ do not last

like bark and the body of the plant, though even
these fall from the individual, which casts them aside
for some reason. They do not persist in plants,

because parts often fall off from them even without
being cut off, as hair and nails do from human beings.
But hair either grows again on the very parts from
which it falls, or elsewhere on the outside. Now it is

clear that the parts of the plant are not determined
(whether they are parts) " or not, but are only not
separated. It is quite a mistake for us to say that
those things in company with which the li\ing creature
grows and reaches perfection are not parts of it ; but
the leaves and all the similar things in plants must be
parts of it, even if such parts of a living creature are
not determined, and if they gradually fall, Uke the
horns of a deer, the mane of certain animals and the
hair of others, which hibernate in winter in holes and

" The Greek text as it stands is untranslatable ; the above
appears from the Latin translation to be the meaning.
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ON PLANTS, I. III.—IV.

disappear under the ground, even if such a process

seems comparable to the fall of leaves in plants. We
must, then, discuss the matters about vhich we in-

quired before, and start to nimiber the special parts

of plants, the general ones and the differences between
them.

We say this that in the parts of plants there are The parts of

great differences, many and few, great and small, greaiiy in

powerful and veak. For instance, the sap which is in jpe^ii^.

great trees is Uke milk in some of them, for instance

the fig, like wet pitch in some, like the juice that

drops from the vine, and in some it is primitive," as

in the herb called marjoram, and the opigas ** and
others. Again, there is a plant vhich has dry parts,

another wet, and so on. There is one that has

differentiated parts, neither similar nor equal. Some
have similar but not equal parts. Some are equal but
not similar. And in these the position is not fixed.

The differences of plants in their particular parts are

well known. Similarly also their forms are recog-

nized by colour, thinness, thickness, roughness and
from all their other accidental properties, by equality

in size, by natural growth, by their separation, by
largeness and smallness. There are some of such

character, but they exhibit many differences, as we
have said before.

IV. Some plants, again, produce their fruit above Differences

their own leaves, and others below them. In some ° ^^^

plants the fruit is suspended from the stem of the

" Both these words are probably wrong ; nothing is

known of the latter.
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ON PLANTS, I. IV.

tree, in others from the root, like the Egyptian plants

called " margarite." The fruits of some are between
the root and the stem. In some the fruit, leaves and

fibres are not separated. In some the leaves are like

each other, in other cases not. Some have equal

branches, and some are otherwise. There are also

some parts which we have named which occur in all

trees, allowing growth and addition, such as the root,

the twigs, the stem and the branches ; these are like

the limbs of men which embrace all the other hmbs.

The root is the intermediary between the plant and
its food, and we may therefore call it not merely a

root, but the source of life ; for this supphes life to

the plants. The stem is the only part which arises

out of the ground and is comparable to the stature of

a man ; the suckers grow out from the root of the

tree, and the branches grow up above the suckers.

These are not found in all plants. Of those plants

which have branches some are perennial, but others

are not, and only last from year to year. Again, there

are plants which have neither branches nor leaves,

such as mushrooms and the like. The branches which

grow on trees, the bark, the stem and the pith are

entirely created from the juice of the tree. Some
call this pith the womb in trees, others the entrails,

others the heart. This and the veins and flesh of

the whole tree are composed of all four elements.

Frequently parts are found which are suitable for the

creation of leaves and flowers. Some twigs are short,
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ON PLANTS, I. IV.

and suitable for bearing flowers, as in the willows.

Some also produce both flowers and fruit in the trees

and all other things, which are born from seed, and

the envelopes which surround them.

Some plants, again, are trees, while others are inter- Different

mediate between trees and herbs ; these are called plants.

shrubs. Some, again, are wild and some are garden

herbs. Nearly all plants may be classified under one

of these terms. Trees are those which have their

stems growing from their own root, and many
branches grow from them, hke fig and oHve trees ;

but some do not. Again there are other plants, as

we have said, intermediate between trees and small

herbs, such as are called bushes, containing in their

roots many branches, such as sallow and bramble

Garden herbs are those which have many stems aris-

ing from one root, and many branches, such as rue,

cabbage and the like. Plants are those which have

no stem growing out of the root, but produce leaves

directly. Some grow and wither every year, such as

com and the Uke, and others do not. We can only

understand these by inference, by examples and a

general description of types. Some wild herbs, again,

incline to twO different types, such as basil. There

are others which are called both \vild and garden

herbs at the same time ; there are some, again, which

at their birth seem to take the form of com ears, and
afterwards become trees, such as the Arabian hentelos

and the plant called sun-spurge. Myrtle, apple and

pear and similar trees are to be included in this class,
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ON PLANTS, I. IV.

which have many extra branches, all growing from the

root itself. It is, therefore, proper to add definitions

of these, for the purpose of example and demonstra-

tion ; for we cannot inquire into definitions in all

cases.

Again, some of these are house plants, some are Differences

garden plants, and others grow wild. Similarly we °

say that pears and other similar plants are ^^ild,

because they are not the product of husbandry. Some
plants, again, produce fruit, and some do not, such as

willows and some types of oak. Some produce oil

and others do not. Some produce leaves and others

not. In some cases the leaves fall, in others they

do not. Some have branches, some have none. We
must also discuss the differences in plants in greatness

and smallness, in beauty and ughness, and in the

value or harm done by their fruits. Many wild trees

bear fruit more freely than garden trees, and the

fruit of garden trees is better than that of the wild

ones. Some plants grow in ^-ild places, and some in

the sea ; some grow in rivers and some in the Red
Sea, Some grow large in certain places and small in

others. Some grow in the tributaries of rivers and
some in marshes. Of those which grow in dry places

some grow on mountains, and others in the plains.

Some flourish in verj- dry spots, like those in Ethiopia,

and grow there better than anyvhere else. Some
thrive at high altitudes, and others at low ones. Some
live in wet places and others in dry, others again in

either, like the willow. Plants vary very consider-
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ON PLANTS, I. IV.—V.

ably with a difference of district, and one must con-

sider their differences from this point of view.

V. Some plants, again, are naturally fixed to the Further

soil, and do not enjoy being separated from it ; but

some are changed to a more favourable spot. Again,

some fruits do better in one place than in another.

In some plants the leaves are hard, in others soft;

in some they are divided, as in vines and figs, in

others they are not ; some are di\ided many times,

Uke pine leaves. Some plants are entirely bark in

the middle, and some have fibres, hke the reeds, and

others have not. Some have thorns like brambles,

and some are without thorns. Some have many
branches, hke the wild mulberry, and others have not.

Some show other differences, as those from which

suckers grow, and those from which they do not

;

this is entirely due to a difference in their roots. For

some have but one root, like the squill ; for it grows

from its base and shoots up thinly, because it grows

thick underneath the ground, and as it follows the

sun it divides ; for when the sun falls on it it grows.

The sun also squeezes out the suckers below the

ground.

Of the juice of fruits some are good to drink and Fruits and

some are not ; the juice of the grape, pomegranate ^ ^''^J'"'^•

and many others is good to drink, but of others it is

not good. The juices of some such as the olive, pine

and bean are oily, of some they are not. Of some
the juices are sweet like honey, as of the date-palm

and the fig ; others again are hot and acrid, as in
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ON PLANTS, I. V.

marjoram and mustard, others again are bitter, as of

wormwood and centaury. Some fruits, again, are

composed of flesh, seed and husk, like cucumber,

others of moisture and seeds, like the pomegranate.

Some have skin outside and flesh inside : others again

have bone inside and flesh without. In some the seed

and the envelope covering them appear immediately,

as in the fruits of the date-palm and the almond-tree,

but in others it is not so. Some fruits are edible and

on occasions inedible ; so some fruits are unfit for us

to eat, but fit for others, like the henbane and helle-

bore," which are poisonous to men, but good food for

quails. Some fruits again are enclosed in pods, like

the seeds of the bean ; others are in a covering or

husk hke a woven web, as is found in corn and the

rest. Some are in flesh like the fruit of the date-

palm, and some are in httle compartments and skins

and shells like walnuts. Some ripen quickly, Uke the

fruit of the mulberry and cherrj', others slowly, Uke

all or at any rate most of the wild fruits. Some plants

put forth their leaves and fruits quickly, and some

slowly ; some of them even wait for the winter before

they ripen. Again, the colour of the leaves and fruits

and the sheath woven on them, so to speak, shoAv great

differences ; some plants are green throughout, some
incUne to blackness, others to whiteness, and some to

redness owing to the heat which bums up the air

" But it was a cure for madness.
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ON PLANTS, I. v.—VI.

which is mixed with the part of the plant near the

ground. Again, in shape the fruits, if they are Mild,

exhibit considerable differences, for they are not all

angular, nor do they follow a straight line.

VI. In aromatic plants in some cases the root is Different

aromatic, in some the bark and in some the wood
; ^^growth.

in others, again, all parts are aromatic, such as the

balsam. Some trees grov from seed, others from

themselves. Others again are dug up by the roots

and transplanted, others grow from the stem, and
others, again, from the branches or from seed. Some
grow little by Uttle by themselves, some are planted

in the earth, and others are planted in trees, like

those which are grafted. It is better to graft like Grafting.

on like. There is a certain similarity which will pro

duce the best results in dissimilar plants, as for

instance apples with pear. Among those that are

alike (successful are) for instance fig on fig, vine on
\ine, and almond on almond. But sometimes graft-

ing is employed with different types, as for instance

bay on wild bay, and cultivated olive on wild olive,

and mulberry on many trees. Again, many wild and
garden trees are grafted, and e\ery such plant does

not produce a seed like either of those from which it

sprang. Some have a better and some an inferior

seed. From some inferior seed fine trees grov, for

instance from a small almond and a bitter pome-
granate. In some trees, again, if the seed is weak, the

production of good plants fails, as in pines and date-

palms. But it is unlikely that a good tree will grow
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ON PLANTS, I. VI.—VII.

from a bad seed, or a bad tree from a good seed.

But the growth of good from bad and the converse is

frequently met with in animals.

A tree, again, that has excessively hard bark be- Other

comes barren ; but if the root is split and a stone improving

inserted in the cleft, it bears again. But in date- *^^**•

palms if the leaves or fruit or the bark of the male
palm is bound to the leaves of the female palm so

as to effect a close union, the fruit ripens quickly,

and their falling is prevented. The male is distin-

guished from the female because the leaves of the
former grow first, and they are smaller than those

of the female ; they are also distinguished by their

sweet scent. Sometimes all these characteristics are

present, sometimes only some of them. It may
happen that the wind may carry some of the 566
scent of the male to the female, and then the fruit

ripens, just as when the leaves of the male plant are

suspended from the female. Similarly wild figs when
spread on the ground often associate vith the garden
fig ; and the Avild pomegranate attaches itself to

ohves, when they are planted in the same place.

VII. Some plants, we are told, are transformed into Changes

a different type Avhen they grow old, like nuts. They ITatil^^il^d

say too that the catmint changes into the sweet- *rtiflciai.

smelUng variety , and the hypericum if cut and planted

by the sea will become thyme. They also say that

com and flax change into another species. The
deadly nightshade which grows in Persia becomes
fit to eat if transplanted to Egypt or Palestine.

Similarly almonds and pomegranates change from
their natural poorness to a better condition under
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ON PLANTS, I. VII.

cultivation. Pomegranates improve when pig manure

is put on their roots, and by drinking s>veet cold

water ; almonds when nails are fastened into them,

and when gum exudes from the holes for a long space

of time. By such treatment many wild plants become

cultivated. Situation and cultivation contribute a

great deal to these, and particularly the season of the

year which the planters most often choose. Most of

the planting is done in the spring, a Uttle in \vinter

and autmnn, and least of all in the summer after the

rising of the dog-star. Such planting is employed in

few places and is only done ver}• rarely, as in Rome,"

at this season. In Egj-pt planting is only done once

a year.

Some plants, again, put forth leaves from their own Frnit-

roots, some from their own resin or their^ wood.

Some are near the ground, some are far from it and

some are in between. Some bear fruit once a year,

some more often, but their fruit does not ripen, but

remains unripe. Some trees bear fruit many years in

succession like figs ; others only bear fruit in one year,

and then spend the next in recovering, like the oUves,

which put out many branches with Avhich they are

covered. Some plants are more fruitful in old age,

while others on the contrarj' bear fruit better in youth,

such as almonds, pears and poplars. The difference

between >^ild and garden plants can be seen in male
and female, when each of them is recognized by the

* The Greek is quite certainly wrong.
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ON PLANTS, I. VII.

peculiarities found in it, because the male is thicker,

harder and has more suckers and less moisture, ripens

more quickly and has different leaves and suckers.

The female has these to a less extent ; must, then,

when we have considered these things, again make a

conjectiu"e as to hoV we are to know the individual

trees and the indi\'idual genera. Similarly about the

wild herbs, how can we recognize what the ancients

have said ? How ? If we read carefully the books possible

they have ^vritten, we could with a comprehensive «on of'^

inquiry investigate the gist of them, and recognize p'*^^

those herbs which are oily, those which have only

seed, those which supply something of value, those of

use in medicine, and those which are poisonous. We
shall deal with trees in the same way as with herbs.

But to understand the reasons for them we must
inquire into their origin, how certain ones grow in

certain places and not in others ; also their planting

and their roots and their differences in sap and scent,

in milk and resin, and the value and danger of each

kind, their permanence, and how the fruits of some
last, while others do not, and for what reason some
decay quickly and some slowly, and we must inquire

into the distinctive properties of plants and still more
of their roots ; Avhy some fruits are soft and some
not ; and why some produce love, some sleep and
some cause death, and many other differences ; in-

cluding the reason why the fruits of some produce

milk and others do not.
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BOOK II

I, The tree has three properties, first from the xjjg

nature of the earth, secondly from water, and thirdly
o^'piantL*'**"

from fire. For the grovth of the plant is due to the

earth, its sohdity from water, and the union of its

sohdity from fire. We can see a good deal of this

from earthenware. For there are three elements in

it, the clay from which the potsherd is made, secondly

the water which combines the clay, and thirdly the

fire which causes the parts to set, until by its means
the creation is completed. The demonstration of this

unification by fire is found in the fact that the pottery

consists of finely diWded particles. \Mien the fire

has mixed these together, the vet matter is per-

fected, and the parts of the clay cohere, and the

result is dryness instead of moisture. Owing to the

mastery of fire a ripening takes place in every animal

and plant and in metals. For ripening occurs

wherever moisture and heat each reach their own
proper limit. This is obvious in the ripening of stone

and metals ; but it is not so plain in the animal and
the plant, because their parts are not compacted into

one as they are in stones, and because some escape of

moisture takes place in them, but in stones and
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ON PLANTS, II. i.

metals there is no such escape of moisture or sweat-

ing. For their parts are not fine and nothing comes
avay from them like the waste product from an

animal and a plant, nor is there any exit from their

fineness. For where there is no fineness nothing

whatever can come off. That, therefore, for which any

growth is impossible is solid. For growth naturally

requires room, in which broadening and extension is

possible. But stones, sherds and the like always

occupy the same space, and neither grow nor extend.

Again, there is in plants a secondary form of move-
ment, as they also have a power of attraction which

dra>vs the moisture from the earth. In this attrac-

tion is a movement which takes place in space, and
somehow the ripening is completed : for this reason

small herbs are produced in one period of one day.

This is not the case with animals ; for the matter comparison

in animals is individual and peculiar. For there is no animals.

ripening possible, except that which depends on
material in its own possession. But the matter of

which the plant is composed is near to it, and
consequently its creation is quicker. What is lighter

in it is created and grows fast compared to heavy
material. For heavy material requires capacities of

many kinds, because of the differences of its own
form, and the comparative size of its parts. Con-
sequently the birth of the plant is quicker, because of

the comparative lightness of its parts, and its coming
to perfection is more rapid. Generally speaking, the

parts of plants are fine, because their heat attracts

the moisture to their extremities. Also the matter
which can absorb nourishment is attracted to all of
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ON PLANTS, II. i.—.

the plants ; what is superfluous out. Just as in

the bathroom the heat attracts the moisture, and
transforms it into steam, and this, being hght, when
it is in excess condenses into drops of water, so also

in animals and plants the waste product rises from
the lower to the upper parts, and descends again

from the upper to the lower.

Rivers which arise under the ground from moun- Parallel

tains behave in the same way. For the matter of ^' "^

which they are composed is rain ; and when the

water grows large in quantity and is forced into a

narroAv channel within, the excess of steam rises from
them, which cuts through the earth by pressure from
within ; and in this way springs and rivers make their

appearance, which hitherto have not been visible, but
have been concealed.

II. We have explained the origin of streams and The cause

rivers in our book on Meteorology." Therein we qufkes.

stated about earthquakes that they often disclose

springs and rivers, which have not been visible

hitherto, for instance when the earth is cleft by
the vapour. We often find that springs and rivers

join when an earthquake occurs. But this does not

happen to a plant, because there is air in the fineness

of its parts, and there is further evidence in that

earthquakes do not occur in sandy places, but only in

solid and dry soil, such as the soil in which rivers and
mountains are. Earthquakes occur in such places

because water and stones are solid ^
; but to rise

because of its lightness is part of the nature of hot
and dry air. So when the parts of the air coalesce

" Meteor. 349 a 12, 365 b 1.

* i.«., do not consist of finely divided particles like sand.
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ON PLANTS, II. .

and gain the master}', they exert pressure on the spot,

and a \'iolent evaporation issues from them. But if

the place were thin, it would not come out in this

way, but in the way in Avhich it occurs in sand. For
vapour does rise therefrom, but little by little ; and
consequently no earthquake occurs. But this does

not happen in all solid ground—I mean this gradual

issue of air. For its parts when collected together

can cleave the earth, and this is the cause of earth-

quakes in solid bodies.

No such cataclysm takes place in the parts of plants why no

and animals, but it does in all other things, and ^c^rs^i'n^

particularly in earthenware vessels, in glass and the plants or

metals. For in a body that contains finely divided

particles, it is usual for the evaporation to rise ; for

the air makes it light. We quite often see this when
we throw gold or some other heavy substance into

water, and it immediately sinks to the bottom ; on
the other hand, when we throw in thin or small wood,
it floats and does not sink. The failure of the wood
to sink is not due to its leaves, for in many cases it

does sink, nor because its material is heavy, but it is

because the latter is solid and compact, while the

former is finely divided ; Avhat is finely divided can
never sink entirely. Ebony and substances like

ebony sink, because there is Uttle fineness in them ;

nor do they contain air which can lighten them. But
they sink because their parts are extremely compact
and solid.

All oil and all leaves float on the surface, and this why oil

we explain as follows. We know that there is in ^o^^^•

them both moisture and heat, and it is the custom
ofmoisture to combine •with particles of water ; while
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ON PLANTS, II. ii.

heat causes the moisture to rise, as occurs in the

season of spring. But it is the tendency of water to

raise ever}-thing to its own surface, that is to the

surface which meets the air, so as to make it rise.

But the water does not rise above its surface ; for

the whole surface is one mth the surface of the air.

For this reason, too, oil rises to the surface of water.

But there are also some stones which float on the Why some

surface of the water, because the empty spaces in * **"^

them are more than their own parts, and because the

air space is greater than the space occupied by the

earthy body. For it is the nature of vater to rise

above the earth, and of air to rise above water. But
the character of the air enclosed in the stone rises to

the surface of the water and combines with the whole

air, for like always attracts like, and the nature of the

part follows the whole to which it is attached. If,

then, the stone is light, half of it will sink in water,

while the other half will float on top, because the air

in it is more than the rest of the body of the stone.

This is why all trees are hea\ier than stones of the

same size. Stones like these are produced b' the

\iolent collision of \vave with wave. First of all foam
is produced, and then this congeals with the con-

sistency of oily milk, and when the water is dashed
against the sand, the sand collects the fat part of the

foam, and the dryness of the sea dries it with its

excess of salt ; and so the particles of sand cohere,

and in length of time become stones.
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ON PLANTS, II. ii.

The proof that the sea makes sand by itself is that The

not all earth is fresh ; when, then, some water remains of sand.

in it, the air is prevented from making any change of

state. But when the water continues a long time in

its enclosed space, since the air cannot reduce it to

likeness with itself (for the earthy parts in the water

which are salt still have the mastery), as they gradu-

ally grow hot they make both into a sort of natural

clay. Tliis cannot happen in fresh water owing to its

freshness and lightness, but only in salt water, because

the drj-ness of the earth in it gains the mastery, and

either changes the water into its form, or into

something akin to it, and each is changed. But the

hardness of the earth, hardening the consistency of

the water as far as it can, divides up the clay into

small parts of its ^ ; this is why earth which is

close to the sea is sandy.

A similar thing happens on plains vhich have

nothing to shield them from the sun, and are also far

away from fresh vater. For the sun dries the parts

of the fresh moisture, and what is of the nature of

earth abides, and because the sun persists in this

unprotected spot the parts of the clay are divided up,

and hence sand is formed. The proof of this is that

in a place of this kind, if we dig a deep hollo\v, we find

natural clay and this is the basis of sand. But sand

is only formed incidentally. This happens because

the sun, as we have said, is long in moving from it,

I
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ON PLANTS, II. ii.

and because of its distance from fresh water. We
must in like manner reflect on the saltness of sea

water. For the basis of all water is fresh, and saltness

only comes to it in the manner we have described.

And this is j>erceptible proof that the earth is beneath

the water, but necessarily and naturally the water is

above.

Consequentlywater has a betterright to be regarded Fresh and

as an element than earth. Some have regarded

water as the most important of all elements ; the

water in the sea is the greatest quantity of water, and

on these grounds this has been chosen as an element

from all other waters. But it is only natural that the

water should be above the earth, seeing that it is

hghter than the earth. Hence we have shown that

fresh water is on the whole lighter than sea water.

To demonstrate this let us take two equal vessels, and

put fresh water into the one and salt water into the

other. Then take an egg and put it into the fresh

water ; it will sink immediately. After that put it

into the salt water, and it \vill float, and will rise

above the parts of vater of this kind, because its parts

have not so intimate a connexion as the parts of fresh

water. The parts of fresh water cannot sustain the

weight owing to their lightness, but those of the sea

water can because of their density ; and for this

reason that which is placed on top of it does not sink.

So it is natural that nothing can sink or be bom in

the Dead Sea ; for the drjTiess in it has the mastery,

as in everything which approaches to the form of

earth. So it is obvious from this that the water
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ON PLANTS, II. ii.—in.

which is thick lies below that which is not. For the

thick is of the nature of earth, but the light and fine

is of the nature of air. G^nsequently fresh water

stands above all other water ; for it is by nature

further from the earth. So now we knoAV that Avater

furthest from the earth is natural. And we have

sho'n that fresh water floats on the top of sea water.

This became naturallj- obvious and necessary from the

evidence we have adduced. But salt is generated in

stagnant water, by which fresh Avater becomes briny.

But the saltness of the earth is greater than that

saltness. For the air enclosed in the latter remains,

but in the former does not. Consequently the body
of the earth is not so, having in every way some
share of Sveetness, even if this type proceeds from

water vhich comes from the earth itself in the form
of sweat.

III. In addition to this we must recognize that wild How ihis

herbs and their types are formed from a composite ^onoeras

and not a simple substance, but in the same way as ^'*''*8•

saltness comes from the sea water and from the

substance of sand. For vapours rising >vhen they

coalesce can produce the cause of the birth of herbs
;

for the air sinks down and bedews the spot, and from

it will arise the forms of seeds through the power of

the stars. But the essential matter is water, even
though there are differences in the form of vater.

For it is only fresh water which rises ; salt water is

heavy and does not rise together with the fresh.

That which comes to the surface is what is lighter

than water. If this is attracted by the air, it grows
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ON PLANTS. II. in.

light and rises still more, and thence arise springs and

rivers in the mountains, and follow on a long vay•

A proof of this is the blood which rises to the brain.

For as some of it owing to food rises with the evapora-

tion, so it is with all waters. For a portion of the

salt water rises with it, which the heat dries, into the

form of air, which is completely above all water both

fresh and salt. We have found an example of this

principle in many baths. For \vhen the heat affects

the salt water, it hghtens its parts and a vapour arises,

which was formed at the bottom of the bath, and the

solid particles of salt rise at the same time as the

natural moisture (for this is not of the form of air), so

that they follow the evaporation, which arises in the

form of one cloud after another. When many have

sped upwards, the ceiling is croAvded vith them, and

then they collect and condense and fresh water falls

down ; and so in all salt baths there is fresh water.

Herbs which appear in salt water cannot grow be- pianuin

cause of the dryness. For the plant needs two things, ^° "*

material and room, both of a kind suitable to its

nature. When both these conditions are present, the

plant makes an advance. Wlien we find the neces-

sary material a long way from a suitable temperature,

the plant comes to nothing ; for its being in a place

where the temperature is unsuitable is a hindrance to

its existence. So normally we do not find a plant in

snow, though we sometimes see a plant appearing in
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ON PLANTS, II. in.

it, and some animals, particularly worms. For these

are bred in snow and so is mullein, and all sorts of

bitter herbs. But the snoV does not help them to

advance, unless some other cause is combined with it.

The cause in question is, that the sno\v descends like

smoke, the wind makes it coalesce, and the air binds

it together. But there is a certain fineness in its

parts ; for there is confined in it a certain warm
element of air, and there also remains impure water

from it. So when the air enclosed in it suffers greater

expansion, and the sun is present, the air imprisoned

in the snoAv breaks out, and the impure moisture

appears, Avhich is forced to coalesce by the heat of the

sun ; and thus some plants grow. But if the whole

spot is covered vith snow no plants grow in it, or else

they have no leaves ; for a suitable temperature is

missing, which is an essential part of the plant's

growth. So flowers and leaves are found mixed in

small plants and places which have a fair mixture of

air and water ; but in other places which are not of

this nature flowers and leaves of any plants which

occur in the snow are scanty. Similarly in many
places which are both salt and dry generally speaking

no plants appear. For these places are far away from

a suitable temperature ; for the soil is poor when
moisture and heat, both associated with fresh water,

are missing. But at times sweet soil becomes dead,

and then plants do not grow in it quickly.

In warm places where there is fresh water and-Monntain

plenty of heat, ripening occurs from two causes, that ^ ^^ '
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ON PLANTS II. in.—iv.

is from the nature of the situation and of the air

which is in it. The ripening of the air is due to the

heat of the sun in the place. Thence the mountains

draw their moisture, and the heat of the air helps

them. There the ripening takes place quickly ; and

this is the reason why plants usually grow in the

mountains. But in sandy places, as we have said

before, the saltness gets the upper hand, and fine

particles exactly alike remain in the particles of sand.

So the Sim has no power to produce and estabUsh any

continuity of existence. Consequently in such places

plants usually do not grow ; but if they grow at all

they do not show distinct and different forms, but

forms which are very similar to each other.

IV, Plants which grow on the surface of the water plants in

only do so because of the density of the water. For pUces.

when heat touches the >vater, which on the surface is

incapable of movement, something like a cloud comes

over it, and it retains a little air, the moisture grovs

impure, and the heat draws it up ; this spreads over

the face of the water and so the plant grovs. But it

has no root because a root is fixed in the parts of the

earth, and has its parts distinct. A plant of this kind

has no leaves, because it is far from a suitable tem-

perature, and its parts do not cohere. This kind of

plant only grows like leaves, and is called a rock plant.

Of other plants Avhich grow in the soil, since the parts

of the earth cohere, the parts necessarily show the

same characteristics. Plants which are compacted
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ON PLANTS, II. iv.

from the earth grow from putrescence in a moist and

smoky soil. For the putrescence retains the air ; and

Avhen the rain and the \«nd grow strong, the sun

makes them come out and forces them to grow dry

and compact, and the dryness of the soil makes their

roots ; thence grow plants, fungi, truffles and the hke.

All these naturally grow in warm places, because Tempera-

the heat warms up the moisture in the recesses of the growth.

earth, and the sun holds the heat there ; hence occurs

evaporation, and hence the change into a plant.

Similarly in all places that are usually hot, the produc-

tion of the plant reaches fulfilment. But cold places

produce the same result, but for an opposite reason.

For the cold air compresses the heat belo\v, and forces

its parts to cohere, and the place gets heated together

Mdth the moisture vllich is in it. When the excessive

moisture dries up, the ground splits, and plants issue

from it. In fresh ground in which water is generally

not far absent, when the air enclosed in the earth is

dried, and the moisture of the water has grown solid,

and the same air remains in the recesses of the >vater,

plants emerge like the medicinal water-hly, and many
other forms of small plants which grow under such

conditions. But they do not grov to any length,

because their roots in the earth are only superficial.

Similarly in places vhere hot vater runs, plants often

groV because the heat of the water attracts the

vapours adhering to the ground, and the cold natiu*e

of the earth's moisture remains below, and the air in
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ON PLANTS, II. iv.—v.

the moisture coheres. When the warmth of the air

increases, the plant again grows in it, but only after

a considerable time. But small plants which appear

in sulphurous places grow when the winds blow

sharply, and produce a counterblast and meet each

other ; then the air in them is roused to acti\'ity,

the ground gets hot and fire comes from it, and after

this the yelloV orpiment in it comes to light, which

descends from the impurity of the air, and fire coupled

\^ith putrescence is attracted (for this is yellow

orpiment) ; then plants groAv from it. As we have

explained before, these do not put forth many leaves,

because a suitable temperature is absent from them.

All that plants produce which is good for food, Edible

grows in hot, light and high places, and especially in ^
*°

the third and fourth zones ; again, the tree which

produces anything like food grows in high cold places.

For this reason there are many tj'pes in such places,

because of the attraction of the moisture and the

suitable temperature arising from the heat of the sun

on wintry days. Similarly natural soil easily pro-

duces oily plants ; for an enclosure of the moisture

takes place in fresh soil, as we have already said.

V. The plant, again, which erows amonsr hard i^oc^ plants

stones only appears atter a long tune, r or the air en- grow.

closed in such places is forced to rise, but finding no

exit o>ving to the strength of the stones, it returns

and grows hot, and attracts the moisture which is left

behind in the stones upwards, and from it issues an

evaporation combined with moisture, with a freeing
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ON PLANTS, II. v.—vi.

of the smallest parts among the stones ; for it is a

characteristic of stones that the sun should assist

them by its own heating. And so plants do grow
from such soil. But they do not grow to a height

unless they are near to soil or moisture ; for the

gro\vth of a plant needs earth, water and air. The
plant must be considered in this way ; if it is facing

the sun it grows fast, but if it faces towards the

setting sun the process is slow. Again, the plant in

which the moisture preponderates does not allow the

air to rise, and therefore is not nourished. In the

same way, when the dryness preponderates, the

natural heat rises to the extremities, and blocks the

ducts of the plant through which there was a passage ;

and so the plant is not nourished.

VI. Generally speaking every plant requires four Coudttions

conditions, a differentiated seed, a suitable soil, aufe^*"

proper allowance of water, and similarly of air. When
all these conditions are present, the plant is born and
grows ; when they are absent, the plant is Aveakened

by their absence. The plant which comes up in high

places, if it is a true form, will be more useful, and

better adapted for medicine ; but the harder fruit

does not generally ripen. Places far removed from

the sun are not productive of many herbs. Similarly,

if the sun's rays grow long in the day time, as it moves
and masters the wetness, the plant has no power to

put forth leaves and fruit. WTiat, then, must we con-

clude about plants which grow in wet places ? In

these, when the water is stagnant, a kind of foulness

is produced, and there is no power in the air to refine
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ON PLANTS, II. vi.

the particles of water. For the air itself is enclosed

in the recesses of the earth, and prevents the density

of the water from rising. If, then, the wind is exces-

sive in the district, and the earth becomes thickened,

and the air enclosed there becomes compressed and

the wind compresses the moistiu-e, plants will grow
from that moisture, not differing much from each

other in form and shape, because of the j>€rsistence

and density of the water and the heat of the sun from

above. Again, with regard to plants which grow in

moist places, their surface grows green on the face of

the earth, I say that in such a place there is little

fineness. WTien the sun strikes it and causes the

moistiu*e therein to move, it heats up the spot by the

movement which arises, and by the heat which is

enclosed in the recesses of the earth. This does not

occur in places in Avhich the plant has no means of

growth. Then when the moisture disperses by its

own natural spreading, smoke arises above the earth

like a green veil and a plant appears which has no

leaves, arising from the same type of plant as that

which appears on the surface of the water. It is

bigger than the former kind, because it is near the

soil, and cannot rise and spread. Frequently among
plants another grows vhich is not of the same tv^pe

and unhke it without a root. Its movement occurs as

follows ; when a plant of many thorns grows in oily

water, its parts open and the sun draws up its

putrescence, and causes it to ripen, and by its own
nature combined with the moderate temperature it

gives assistance to the putrescent spot, and from this
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ON PLANTS, II. vi.—vn.

putrescence the plant grows, so that threads spread

all over it. This is peculiar to plants that have many
thorns. Thence arises the herb known as mercury

and similar plants. But all herbs whether they grow
above the earth or in it, depend on one of these five

conditions ; seed, moisture from water, a suitable

soil, air and planting. These five one might say are

the roots of plants.

VII. The growth of trees follows three methods ; Growth

either they produce their fruit before their leaves, or

at the same time as their leaves, or after them. A
plant exists Avhich has neither root nor leaves ; another

has a stem without either fruit or leaves, called

chrysocome or chrysitis. Plants which produce the

fruit before the leaves have considerable oiHness.

When the heat Avhich naturally exists in the plant

has spread through it, its ripening accelerates, and
strengthens and boils in the branches of the plant,

and prevents the sap from rising ; then fruit and
leaves groV. But in plants which put forth leaves

more quickly, vhat are we to think ? The nature of

the wet plants is various. For instance, when the

heat of the sun begins to scatter the particles of water,

the sun draws the particles of moisture upwards,
and the ripening is a slow process, because the

ripening of the fruit only takes place by congealing,

and the leaves come out before the fruit by the

addition of much moisture. In these cases there is

often considerable oiliness, when the moisture which
is in the plant gets cooked, and a thick steam rises

from it, and the air together with the sun attracts it

;
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ON PLANTS, II. vii.

for then from that moisture oiliness and fruit and
leaves all emerge in one output.

The ancient philosophers all maintained that all Leaves and

leaves are fruit. So one must recognize that when "^'

'

the moisture is so great that no ripening takes place,

and there is no congealing owing to the expansion of

the air and the upward attraction of the sun, then

this moisture, upon which the ripening has not oper-

ated is changed into leaves ; which have no other

purpose except the attraction ofmoisture and to serve

as a protective covering for the fruit from the excess-

ive heat of the sun. At the same time leaves are not

so essential as fruit ; for the sap which rises when it

changes becomes the leaves, as we have said. The
same process can be detected in ohves, which often

fail to produce any fruit of their own. For when
nature causes ripening, some of the thin moisture,

which has not been ripened by the heat, rises first.

This moisture then produces the leaves. But its

ripening is the flower. But vhen the ripening is

completed in the second year, the fruit is produced,

and the material achieves its proper end according to

th» available space.

Thorns similarly are of the class of plants, but have xhomy

not the same constitution. For instance, in the plant
p'*"**•

there is fineness, and at the beginning of its existence

a ripening takes place, and the cold moisture rises,

and after this a short determination takes place,

which goes all through that fineness. The sun then

causes this to cohere, and from this thorns are pro-

duced. Consequently their form is pyramidal ; for
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ON PLANTS, II. vii.—viii.

their growth begins thick at the end and rises to a

fine point. This happens because the air, spreading

gradually through the plant, increases its parts with

a stretching of the material. In this way every tree

or plant grows whose head is pyramidal.

\TII. The green colour must be the most common coioarin

characteristic in trees. For we see that, as whiteness
^^^'

is their most common characteristic A\ithin, so is

greenness •without. This is because they use material

which is nearer and more ripe. Greenness must be

present in all plants, because their material draws and

thins the wood of the tree, and the heat causes a

rapid ripening, and some moisture sur\-i\es there,

which appears on the outside ; this is the greenness

which appears in plants, unless the ripening becomes

greater." But it is midway in power between the

leaves and the wood. Greenness is not destroyed, if

there is moisture in it, which arises from the nature

of the earth. From both these causes the green

develops. A proof of this is that the bark of the tree,

when it gets dry, turns black, but within it is Avhite.

In trees between these two colours is a green colour

on the surface.

There are three types of form in plants ; some Types of

grow upwards, some downwards, and some in between ^ *° ^'

the two. Those that stretch upwards do so because

their nature appears in the pith, and attracts the heat,

and encloses in itself the air, which exists in its fine-

ness. But they adopt a pyramidal shape, just as fire

• This appears to mean nothing.
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ON PLANTS, II. vin.

is pyramidal in its own material and grows light. In

the case of those which extend downwards, the

passages become obstructed. For when ripening

takes place, then the material of the moisture grows

thick, in which the pith Ues. Then the hght portion

rises upwards, while the moisture returns to the parts

below ; for its own weight causes its movement. But
plants whose movement is betAveen up and dowTi, are

of the following nature. The moisture gOvs tliin

because a suitable temperature is near at the time of

ripening, and its passages are in an intermediate

condition, and its matter spreads both up and do\\'n.

The first ripening takes place under the plant, the

second in the pith, >vhich comes up out of the ground,

and is in the middle of the plant ; after this a di\lsion

takes place, which is due to the second, not to the first

ripening. A third form of ripening takes place in the

animal ; for this form of ripening only occurs through
the di\ision of the limbs and the natural differences

of one part from another. But plants grow quite

close to one another, and for this reason multiplv in

many places. Generally speaking, the material of

plants spreads do-wnwards.

The forms of plants depend on the nature and quan-
tity of the seeds, flowers of plants and their ft^iit

depend on moisture and material. In all animals the
first movement and ripening takes place within them,
but from this movement not all animals arise. But
in plants themselves the first ripening begins, and
then their development depends on their nourish-
ment. Every tree then grovrs upvards until its

development is complete. The reason is that in the
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ON PLANTS, II. viii.—ix.

case of every animal its height approximates to its

breadth, but in the plant they are M-idely different,

because their root, consisting of water and fire, makes

its way upwards, that the plant may fulfil its nature.

The differences in the branches of plants are due to

their excessive fineness. For when the juices are

compressed, their nature grows hot and hurries on to

the ripening stage, and so branches will take shape

and leaves grow, as we have said before.

IX. The falUng of the leaves of trees is due to the The failing

increase of their quickly-made fineness. For when
the moisture is ripened with the material, they

become pjrramidal in shape, and after this they grow
thin. And when the material appears with complete

ripening, then the extremities of the passages are

completely blocked up above. For this reason, when
the leaves have no matter, they dry up and fall. But
when the opposite of what we have described occurs

the plant does not suffer loss of leaves : but when
coldness masters the plant, the heat enclosed \^thin

it Avarms it up, and the appearance of coldness is seen

outside in its extremities, and in that case the leaves

turn grey, and do not fall, as they do not in the case

of olives, myrtle and the rest.

But when trees and plants have the power of Fruit

\iolent attraction, fruit-bearing occiu^ at the same
time ; \vhich happens because their nature causes

considerable ripening successively, and at each ripen-

ing produces a quantity of fruit. And so some plants

bear fruit many times in the year. But the plant

which is of the nature of water bears fruit sparsely
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ON PLANTS, II. ix.

because of the predominance of water in it, and the

thickening of its^ passages, and the dropping off

of its roots. But when the heat becomes strong, and

its ripening accelerates, the moisture becomes light

and does not congeal ; in this case it will not bear

fruit again. This is found in all small wild herbs, and

even in some garden herbs.

Greyness is found in verj" hot places, and in these Grey colour

there is xery little fruit because of the moisture, '° ^

because the passages are narrow. When nature

^^shes to produce ripening, but has not sufficient

moisture in the material, then the passages become

narrower. Then the ripening reverses and the heat

makes it continuous ; then it appears between Avhite

and black in colour. When it takes place in this way,

then the wood goes black first, and so does all the

part near it become grey ; this can be seen in the

ebonv and the elm. Ebony sinks in water, because

its parts cohere, and its passages are narroAv, and no

air enters them. When Avhite woods sink, it is due

to the narrowness of their passages, and the excess of

moisture which obstructs them, so that no air can

enter into them. The flower is made entirely of a light

material, when ripening begins ; this is why it comes

first in plants, as we have shown. In this way we

explain the reason \vhy plants bear leaves first and

fruit afterwards.

The colour which occurs in plants ha\'ing narroAV other

passages will be blue and will incline to whiteness
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ON PLANTS, II. ix.

because their parts are compressed. When there is

a mixture of conditions, the colour is grey. The

reason why some plants have no flowers is generally

owing to the difference of their parts and their light-

ness, roughness or thickness. Date-palms have no

flowers, nor do figs and plants similar to these.

Trees with thick bark ffrow by the expansion Trees with
'^ •'

_ _
milky sap.

of moisture and the pressure due to heat. This is

true of the pine and the date-palm. The plant that

exudes milk has this in the middle of it. The heat

below is stronger and the oiliness resides there.

WTien the heat begins to ripen, the oiliness turns to

its natural moisture and congeals with a quick

coalescence. As the place grows hot the thick moist-

ure, like milk, is formed, and an evaporation rises

from the moisture which draws the milk to the ex-

tremities, and the moisture controls the heat which

appears, and so the milk is congealed ; for it is the

nature of heat to congeal. But in cases in which the

milk congeals very hard it is due to cold in the tree ;

and >vhen thus congealed it afterwards issues from its

proper place. Then it becomes gum. Gum when it

is hot comes out in the form of drops ; but when

it comes into contact with the air, it grows solid ; it

also flovs in temperate regions and is then hke water.

In other cases it flows out and congeals as hard as

stone or shell. But when it exudes drop by drop, it

remains in its own form and becomes like what is
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ON PLANTS, II. ix.—.

called beeswax. That which changes into a form like

stone is on its appearance very cold. But heat is the

cause of its seeming so ; and when it is cold and then

becomes fluid, it hardens hke stone. Some trees

again change in the \vinter, some become green and

some grey, and neither their leaves nor fruit die,

because the plants in which this happens have a thick

heat above and a light moisture in their roots ; so as

the year advances, the moisture controls the colour

because of the coldness of the air. And, when the

heat meets the cold, the heat drives the moisture

outside, together vnth the colour on the surface with

which it is tinted, and the tree follows this colour.

But when the coldness returns and the dryness is

made active, and the moisture controls the heat, then

the colour becomes grey.

X. Fruit becomes bitter when the heat and moist-

ure are not complete in the ripening. For the cold

and dryness prevent the full development, and so the

fruit turns to bitterness. The proof of this lies in the

fact that the bitter when cast into the fire becomes
sweet. But the trees which grow in acrid water

produce sweet ftniit, because the tartness combined
with the heat of the sun attracts what is of its own
quahty ; that is to say cold and dryness ; and so a little

sweet moisture remains within. The interior of the

tree grows hot when the sun remains on it, and so the

juice of the fruit remains somewhat tart. As it gets
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ON PLANTS, II. .

riper, the tartness is little by little resolved, until it

is all spent and the sweetness appears. Then the

fruit be sweet, and the leaves and twigs dry. But

>vhen the ripening is complete, the fruit grows more

bitter. This is due to excessive heat combined with

little moisture. For the moisture is exhausted, and

the fruit causes the heat to rise and then the fruit is

bitter. And the stones of the fruit are pyramidal in

shape, because of the attraction of the heat and the

excessive cold and moisture that lies within it, Avhich

are of the nature of acrid water. For the moisture

remains in the middle and thickens and refines the

extremities. But trees which are in a place of suit-

able temperature hasten on their ripening before the

winter days, because when the heat approaches a

suitable temperature, and the moisture becomes
e\ident and the air clear, and the fruit does not need
much heat or ripening, then its ripening accelerates

and gets forward before the days of winter. So in

all trees when they are first planted the acrid or

astringent taste predominates, since the moisture,

when it is in their extremities, ripens those parts

which are in the middle of the trees, from which the

material of the fruit arises ; dryness continues and
succeeds the moisture, and so the first ripening is

necessarily rough or bitter or tart. The reason is

that the ripening occurs combined Avith heat and
moisture. But when the moisture and drj^ness are

greater than the heat, the fruit that comes from it is

not properly ripe at first, because the growth of the
fruit is at the beginning lacking in sweetness. But
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ON PLANTS, II. .

the fruit of the ben-nut tree is sweet at the beginning,

when it first appears ; but generally speaking they
are astringent and when mixed bitter. The reason

is that the tree is thin in branches. But at the season

of ripening, when the passages are broad, heat follows

the moisture, and the fruit ripens, and is sweet to

start with. But in course of time because of its

fineness the tree contracts the passages, and the

coldness and dryness master the heat and moisture,

and then the fruit changes to astringency. The sim

again gets the master}' with its heat, because of

the attraction of the excessive dryness in that seed

which is on the surface of the trees, and the coldness

masters the dryness, and the fruit is of considerable

astringency. Then the natural heat rises up again,

and the heat of the sun assists it from without, the

heat and dryness prevail and the fruit becomes
bitter.
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ON MARVELLOUS THINGS
HEARD

(DE MIRABILIBUS AUSCULTA-
TIONIBUS)





INTRODUCnON

This curious collection of " marvels " reads like the
jottings from a diary. All authorities are agreed that
it is not the work of Aristotle, but it is included
in this volume as it forms part of the " Corpus

"

which has come down to us ; most Aristotelian

scholars believe that it emanated from the Peri-

patetic School. Some of the notes are puerile, but
some on the other hand are evidently the fruit of
direct and accurate observation.
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ON MARVELLOUS THINGS HEARD

1 . In Paeonia they say that in the mountain called

Hesaenus, which di\-ides Paeonia from Maedice, there

is a^ beast called " bolinthus," which the Paeon-
ians call " monaepus." They say that the beast is in

general character hke an ox, but that it is larger and
stronger, and also more hairy : for it has a mane on
its neck hke a horse, stretching down verv" thickly, and
spreading from its brow to its eyes. Its horns are not

like those of oxen, but are turned dovn-ards, and come
to a sharp point by the ears ; each of these holds more
than three pints and is pitch black, but they shine

as though they were peeled. But when the hide is

skinned it covers the space of eight couches. But
when the beast is hit it flees, and even if incapacitated

continues to do so ; its flesh is sweet. It protects

itself by kicking and voiding excrement over a dis-

tance of forty feet ; it easily and often employs this

form of defence, which scorches so fiercely that it

will scrape off a dog's hair. ThcA' sav that it has this

effect when the animal is disturbed, but that it does
not scorch when it is undisturbed. \Mien they bring
forth their young they meet in large numbers, and
collecting in a herd all the biggest bring forth young
and void excrement in a circle. For the beast voids

a great deal of such excrement.
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ON MARVELLOUS THINGS HEARD, 2-6

2. They say that camek in Arabia do not mate
with their dams, and will not do so even if force is

used. A story is told that once, when no stalhon

was available, the man in charge secretly introduced

a colt. Apparently the colt completed the mating,
but soon after bit the camel-driver to death.

3. They say that the cuckoos in Helice, when they
are going to lay eggs, do not make a nest, but lay

them in the nests of doves or pigeons, and do not sit,

nor hatch, nor bring up their young ; but when the
young bird is born and has gro^^-n big, it casts out ofthe
nest those with whom it has "so far lived. It becomes
apparently a fine strong bird, so it can easily master
the others. They sav that the rinsr-doves so deliffht

in this, that they join in turning out their young.
4. Goats in Crete when they are wounded with

an arrow appear to hunt for dittany, which grows
there. \Mien they have eaten it, they immediately
pull out the arrows.

5. They say that some deer in Achaea, when they
shed their horns, go in to such places that they
cannot easily be found. They do this because they
have nothing to defend themselves Avith, and because
the points from which they have cast off their horns
are painful. In the place of the horns ivy may often
be seen to have grown on them.

6. In Armenia they say that a plant grows which
is called leopard's bane, ^\^len a leopard has been
seen, they anoint a victim with this, and set him free.

When the leopard has touched this, he apparently
seeks human excrement. So the hunters, putting
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ON MAR^LLOUS THINGS HEARD, 6-12

this in a vessel, hang it from a tree, in order that he
may get tired of jumping for it, and so may be
captured.

7. In Egypt they say that sandpipers fly into the

mouths of crocodiles, and pick their teeth, picking

out the small pieces of flesh that adhere to them
with their beaks ; the crocodiles hke this, and do
them no harm.

8. They sav that in Byzantium the hedgehogs can

distinguish when the wind blows from the north and
from the south, and promptly change their holes ;

when the south >\-ind )15, they make the openings

from the bottom, and when the north wind from the

sides.

9. The goats in Cephallenia apparently do not

drink hke other quadrupeds, but every day turn their

faces to the sea, open their mouths, and inhale the

air.

10. They say that in Syria there is always one

leader of a herd of Avild asses. When one of the

younger animals wishes to mate with a female, the

leader is enraged and pursues the young one until

he catches him, and then stooping betAveen his hind

legs tears out his organs.

1 1

.

They say that tortoises when they have eaten

a snake eat marjoram on top, and that if they do
not find any they die quickly. Many shepherds have

experimented to see if this is true, and vhen they see

a tortoise eating a snake pull up the marjoram ;

whenever they do this they see the tortoise die in

a short space of time.

12. The organ of the marten is said to be unlike

that of other animals, being as hard as a bone, in
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ON MARVELLOUS THINGS HEARD, 12-19

whatever condition it is. They say that it is an

excellent cure for strangury and is administered in

powdered form.

13. They say that the woodpecker climbs up trees

Uke a lizard, upside down and on its belly. It is said

to feed on insects from the trees, and to dig so deep

into the trees in its search for Morms, that it actually

brings them do-n.

14. They say that pelicans dig up the mussels

which live in rivers and swallow them ; then AA'hen

they have taken in a quantity they vomit, and so

eat the flesh of the mussels without dealing with

their shells.

15. They say that in Cyllene in Arcadia the black-

birds are Mhite, but not in any other place, and that

they have harmonious voices and come out into the

moonshine ; and that if one were to try by day, they

are very hard to catch.

16. It is said that the honey called flower honey

at Melos and Cnidos is sweet-scented, but only lasts

for a short time, but that there is bee-bread in it.

17. In certain parts of Cappadocia they sav that

honey is made without wax, and that it is of the

consistency of oil.

18. At Trapezus in Pontus honey from boxwood
has a heavy scent ; and they say that healthy men
go mad, but that epileptics are cvured by it immedi-
ately.

19• They say that in Lydia much honey is collected

from trees, and that the inhabitants make small balls
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ON\08 THINGS HEARD, 19-24

out of it without wax, that they cut pieces off by
violent friction, and use them. The same thing is

done in Thrace, but it is not so hard though rather

gritty. They say that all the honey that sets retains

the same bulk, not Uke water and other liquids.

20. Chalcidian grass and almond are most useful

for making honey. For they say that the greatest

quantity is produced from them.

21. They say that bees are stupefied by myrrh,

and cannot bear its smell ; some say that bees sting

violently those smeared with myrrh.

22. Among the Illyrians they say that the people

called Taulantii make wine out of honey. WTien they

have squeezed out the wax, they pour in water and

boil in a cauldron, until only half the liquid is left ;

then they pour it into earthenware vessels ; they say

that it ferments in these for a long time, and that

it becomes \inous, sweet and strong. They say that

this has occurred even among some people in Greece,

so that it shows no difference from old wine ; but

that when they sought for the mixture later on they

could not find it.

23. In Thessaly they record that snakes are bom
alive in such quantities that if they were not eaten

by storks the people would leave. Consequently

they honour storks, and it is unlawful to kill them ;

if anyone does so, he is liable to the same penalties

as a murderer.

24•. In the same way at certain times in Sparta,

it is said that there is such a crowd of snakes, that in

times of famine the Spartans use them as food ;
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ON MAR\^LLOUS THINGS HEARD, 24^30

hence they say that the Pythian oracle called them
" serpent-necked."

25. In Cyprus they say that mice eat iron.

26. And they say that the Chalybes, in one of the

islands lying above them, collect gold from many of

these creatures. For this reason apparently they

cut up the mice which they catch in mines.

27. It is said that when one goes from Susa to

Media in the second stage there is a large quantity

of scorpions. Consequently the king of the Persians,

whenever he \vent through the district, stayed there

three days, ordering all his men to hunt ; and he

gave a prize to the man vho caught most.

28. In Cyrene they say that there is not one kind

of mouse but many, differing in shape and colour
;

for some have flat heads like polecats, and others are

shaped like hedgehogs, which they call " echines."

29• In Cilicia they say that there is a whirlpool

;

when birds and other creatures which have been

drowned are put into it, they come to life again.

30. Among the Scythians called Geloni they say

that there is a beast, excessively rare, which is called

" tarandos " "
; they say that it changes the colour of

its hair according to the place it is in. For this

reason it is difficult to catch ; for it becomes the same

colour as the trees and the ground, and generally of

the place in which it is. But the changing of the

colour of the hair is most remarkable ; other creatures

change their skin Uke the chameleon and polypus.

" Probably reindeer or moose.
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ON\08 THINGS HEARD, 30-36

But this animal is of the size of an ox. But its head

is of the same kind as a deer.

31. It is said that at Abydus a man who was mad
went into the theatre and watched for many days,

as if there were people acting, and showed his ap-

proval ; and when he recovered from his madness,

he said that he had enjoyed the best time of his hfe.

32. In Tarentum they say that a seller of wine

\vent mad at night, but sold- by day. For he

kept the key of his room at his girdle, and, though

many tried to get it from him and take it, he never

lost it.

33. In the island of Tenos they say there is a cup

containing a mixture, from which they very easily

kindle a fire. And among the Bithynians in Thrace

there is in the mines a stone called " spinos," from

which they say that fire is kindled.

34. In the island of Lipara they say that there is

a place with a down draught, in which if they hide a

pipkin, anything they put into it boils.

35. In Media and in the district of Psittacus in

Persia there are fires burning, a small one in Media,

but a large one in Psittacus with a clear flame. For

this reason the Persian king built his kitchen near it.

Both are on level ground and not in high places.

These can be seen both by night and by day, but

those in PamphyUa only by night.

36. Also they say that in Atitania, near the bound-

aries of ApoUoniatis, there is a rock, from which the

fire which rises cannot be seen, but when oil is poured

over it, it blazes.
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ON MARVELLOUS THINGS HEARD, 37-43

37. It is said also that the district outside the

Pillars of Heracles burns, part of it all the time,

and part only at night, as is narrated in Hanno's

Voyages. The fire in Lipara can be seen flaming,

not by day, but only by night. In Pithecusae they

say it is fiery and hot, but not burning.

38. Xenophanes says that the one in Lipara faded

for sixteen years, but reappeared in the seventeenth.

They say that the flow of lava in Etna is neither

flaming nor continuous, but that it appears after an

interval of many years.

39. In Lydia it is said that the fire is very strong,

and bums for seven days on end.

40. A remarkable story is told about the lava flow

in Sicily ; for the uidth of the boihng flame is forty

stades, and the height to which it travels is three.

41. They say the stone in Thrace called " spinos
"

bums when spht in half, and joins together again,

hke charcoal embers, and that this, when joined

together and sprinkled \\-ith water, burns ; and that

the " marieus " does the same thing.

42. Near PhiHppi in Macedonia they say that there

are mines, the dross from vhich when cast out grows

and produces gold, and that this can be seen.

43. They also say that in Cyprus in the district

called TjTrias bronze behaves in a similar >vay. For

apparently they cut it into small pieces and sow it

;

then when the rain comes it grows, and puts out

shoots and so is collected.
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ON\08 THINGS HEARD, 44-48

44. They say also that in the island of Melos places

that are excavated automatically fill up again.

45. In Paeonia they say that when showers of rain

fall continuously, as the soil melts aAvay, gold is found

called unfired gold. They say that in Paeonia the

ground is so full of gold that many have found more
than a mina's weight. They say that one man found

two lumps and took them to the king, one weighing

three minae and one five ; these were laid by him
on the table, and, if he ate anything, he first poured

a hbation on these.

46. They also say that among the Bactrians the

river Oxus brings doA\Ti lumps of gold in huge quanti-

ties, and that in Iberia the river called Theodorus

silts up quantities of gold at its mouth, and similarly

washes it down.

47. They say that in Pieria in Macedonia uncoined

gold was dug into the earth by the ancient kings in

four holes, and that from one of them gold a span

high grew up.

48. It is said that the origin of Chalybian and
Amisenian iron is most extraordinary. For it grows,

so they say, from the sand which is borne do^•n by
the rivers. Some say that they simply vash this and
heat it in a furnace ; others say that they repeatedly

wash the residue which is left after the first washing

and heat it, and that they put into it a stone which is

called fire-proof ; and there is much of this in the

district. This iron is much superior to all other kinds.

If it were not burned in a furnace, it would not appar-

ently be very different from silver. They say that it
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ON MARVELLOUS THINGS HEARD, 48-52

alone is not liable to rust, but that there is not much
of it.

49. They say that among the Indians copper is so

bright, clean, and rustless that it is indistinguishable

in appearance from gold, but that among the cups

of Darius there are a considerable number which

could not be determined as copper or gold except by
the smell.

50. They say that Celtic tin melts much more
easily than lead. A proof of its solubility may be

seen from the fact that it seems to melt even in

water ; for instance, apparently it stains very quickly.

It melts even in the cold, when there is frost, owing,

so they say, to the heat stored up and compressed

with it because of its veakness.

51. There is a wild oUve at Pantheion called the
" beautiful crown " olive. All its leaves have char-

acteristics contrary to those of other olives ; for they

have the grey colour on the upper and not the under

side. They put out branches like the myrtle suitable

for crowns. Taking a cutting from this Heracles

planted it at Olympia, and from it crowns are given

to the \ictorious athletes. This is by the river Ilissus,

about 60 stades away from the river ; it has a wall

round it and there is a heavy penalty for anyone
who touches it. Taking a cutting from this the

Eleians planted it at Olympia, and gave crowns

from it.

52. In the mines in Lydia about Pergamum, which
Croesus worked, when war broke out, the workers

fled to them, and when the mouth was closed up
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ON MAR\LLOS THINGS HEARD, 52-57

were suffocated ; much later on when the mines were

cleared out the vessels which they used for their

handiwork were found petrified, such as amphorae

and similar vessels. These being filled with some
liquid were petrified, and so were the bones of the

men.

53. In the lake Ascania the Avater is so full of soda

that clothes need no further cleansing, and if one

lets them stay long in the water they crumble to

pieces.

54. Near the lake Ascania there is a village called

Pythopohs, about a hundred and twenty stades from

Cios, in which all the vells go dry in the winter, so

that it is impossible to dip a vessel into them, but

in the smnmer they are full to the brim.

55. The strait between Sicily and Italy grows

bigger and smaller according to the moon.

56. Also on the road to Syracuse there is a spring

in a meadow neither large nor vrith much water
;

but when a large crowd met at the place it supphed

ample water.

57. There is a spring among the Palici in Sicily,

covering the space of ten couches ; this throws up
vater to the height of six cubits, so that the whole

place is thought by observers to be inundated ; and

it falls back again to the same spot. There is an

oath which is regarded as very sacred there ; for a

man wTites do^vn the oath he takes on a small tablet

and casts it into the water. If he swears truly,

the tablet floats. If he swears falsely, the tablet is

said to grow heavy and disappear, and the man is
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ON MAR^LLOUS THINGS HEARD, 57-61

burned. So the priest takes security from him that

someone shall purify the temple.

58. Demonesus, the Chalcedonian island, took its

name from Demonesus who first worked there ; the

place has a mine of cyanus and malachite. The best

of this fetches a price comparable with gold ; for it

is a drug used for the eyes. There is also copper to

be dived for in two fathoms of sea ; from this is

made the statue in Sicyon in the ancient temple of

Apollo, and also those in Pheneus called yellow-

copper. On them is inscribed " Heracles, son of

Amphitrj'on, dedicated these on capturing Ehs."

He captiu"ed EUs under the guidance of a woman, in

accordance with the oracle, whose father Augeas he
liad killed. Those who dig for copper become very

keen-sighted, and those who have no eyelashes grow
them ; hence doctors also use the flower of copper

and Phrygian ash for the eyes.

59. There is a cave called the " hollow cave "
; in

it are pillars made of stalagmites ; these can be seen

joined to the floor, for it is very narrow there.

60. From a pair of eagles one of the young is

alternately a sea-eagle, as long as they are mated.

From sea-eagles are born the osprey and from these

hawks and vultures ; these do not stop as vultures,

but produce large vultures ; these have no young.

This is proved by the fact that no one has ever seen

a nest of large vultures.

61. Among the Indians an extraordinary occur-

rence is told of the lead there ; for when it is melted

and p>oured into cold water it leaps out of the water.

^ .
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ON MARVELLOUS THINGS HEARD, 62-68

62. They say that Mossynecian copper is very shiny

and white, not because there is tin mixed \^th it,

but because some earth is combined and molten

with it. But they say that the man who discovered

the mixture never taught anyone ; so the copper

vessels which were made in earlier days have this

distinction, but subsequent ones have not.

63. They say in Pontus that some birds are found

retiring into holes in winter and do not void, nor do

they feel it when their \\-ings are plucked, nor when
they are put on to a small spit, but they do when they

are roasted by the fire. They also say that many
fish cannot feel when they are cut up and sliced,

but they can feel when they are heated by the fire.

64. The bee appears to herald the -inter solstice

by walking to his work, a sign of which bee-keepers

make use ; for it is their quiet time. The cicala seems
to sing after the solstice.

65. They say that the hedgehog can go without

food for a year.

66. The spotted lizard, when it has sloughed its

skin like a snake, is said to turn round and devour

it ; for it is vatched for by physicians because of its

value for epileptics.

67. They say that the fat of the she-bear, when
it becomes set in ^•inter, during the time that the

bear hves in a cave, grows, and overflows the vessels

in which it is placed.

68. In Cyrene they say that frogs are entirely

voiceless ; and in Macedonia, in the country of the

Emathiotae, that pigs are solid-hooved.
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ON THINGS HEARD. 6^-74

69. In Cappadocia they say that mules breed and
in Crete that poplars bear fruit.

70. They say that in Seriphus frogs do not croak,

but if they are removed to another place they do.

71. Among the Indians in the part called Keras,

they say that there are small fish which vander
about on dry land, and then run back again to the

river.

72. Some say that in Babylonia certain fishes

remain in holes which retain moisture when the river

dries up ; these come out on to the threshing-floor

to feed, and walk on their fins and wave their

tails ; when they are pursued they flee, and diving

down stand to face the pursuer. For men will often

approach, and even torment them. They have a

head hke a sea-frog, but the rest of their body is

like a gudgeon, but they have gills like other fish.

73. In Heraclea in Pontus and in Rhegium they

say that some fish are caught by digging, and that

these are mostly found in riverside and watery places.

Where these places dry up they can be caught in

certain places on land, and then when the ground
dries still more they penetrate into the mud in search

of moisture ; then when that grows dry they remain
in the moisture, hke those that survive in holes. But
when they are dug up before the vater comes they

move.

74. And they say that in Paphlagonia those fishes

vhich are dug up are bred deep down, and that they

are good in quahty ; although no water is to be seen

.
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ON MAR\TLLOUS THINGS HEARD, 7-79

near by, nor any river flowing in, but the earth itself

propagates the creatures.

75. They say that the deer in Epirus dig do\vn and
bury the right horn, vhen they shed it, and that this

is valuable for many purposes.

76. They say that the lynx conceals his urine

because it is used for many purposes, especially for

making signets.

77. They say that the seal vomits beestings when
caught ; this has curative properties, and is good for

epileptics.

78. It is said that in Italy near the mountain Circe

a fatal drug grows, which has this property, that

when it is sprinkled on anyone, it makes him fall

immediately and causes his hair to fall out ; all the

limbs of his body grov weak, so that the appearance

of the body of those who are dying is pitiful. They
say that Aulus the Peucestrian and Gains who were
going to give it to Cleonymus the Spartan were

detected, and after cross-examination were put to

death by the Tarentines.

79. They say that in the island of Diomedeia in the

Adriatic there is a remarkable and hallowed shrine

of Diomedes, and that birds of vast size sit round

this shrine in a circle, having large hard beaks. They
say moreover that if ever Greeks disembark on the

spot they keep quiet, but if any of the barbarians

that live round about land there, they rise and
wheeling round attack their heads, and wounding
them ^-ith their bills kill them. The legend is that

these birds are descended from the companions of
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ON MAR\LLOUS THINGS HEARD, 79-81

Diomedes, who were wTecked near the island, when
Diomedes was treacherously murdered by Aeneas,

the king of those parts at the time.

80. Among the Umbrians they say that the cattle

bear three times in the year, and the earth bears

many times as many fruits as that which is sown ;

also that the women have many children and seldom

bear one (at a time), but most of them tvo or three.

81. In the Electrides Islands, which lie in the gulf

of the Adriatic, they say that two statues have been
dedicated, one of tin and one of copper, >vrought

in the old-fashioned style. It is said that these are

the works of Daedalus, a reminder of the old days,

when escaping from Minos he came to this district

from Sicily and Crete. They say that the river

Eridanus silted up these islands. There is a lake

apparently near the river, containing hot water. A
heavy and unpleasant smell comes from it, and no

animal ever drinks from it nor does bird fly over it

without falling and dying. It has a circumference of

tvo hundred furlongs, and a breadth of ten. The
local inhabitants say that Phaethon fell into this lake

when he was struck by a thunderbolt. There are

many poplars in it, from vhich oozes the so-called

electron. They say that this is hke giun, and hardens

like a stone ; it is collected by the inhabitants and
brought to the Greeks. They say that Daedalus

came to these islands, and putting in there set up in

one of them his own image, and in the other that of

his son Icarus. Later on, when the Pelasgians, who
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ON MAR^LLOUS THINGS HEARD, 81-84

were expelled from Argos, sailed there, Daedalus

fled, and sailed to the island of Icarus.

82. In Sicily in the district called Enna there is

said to be a cave, around •hich is an abundance of

flowers at ever\' season of the year, and particularly

that a vast space is filled with \-iolets, which fill the

neighbourhood with sweet scent, so that hunters

cannot chase hares, because the dogs are overcome

by the scent. Through this cave there is an in\isible

underground passage, by means of Avhich Pluto is

said to have made the rape of Core. They say that

wheat is found in this place unlike the local grain,

which they use, and unlike any that is imported,

but having great peculiarities. They say that this

was the first place in which wheat appeared among
them. They also claim Demeter, sajing that the

goddess was bom among them.

83. They say that there are no wolves, bears or

snakes in Crete, and, generally speaking, no beasts

of the kind, because Zeus was born there.

84. In the sea outside the Pillars of Heracles they

say that a desert island was found by the Carthagi-

nians, ha\ing AA'oods of all kinds and navigable rivers,

remarkable for all other kinds of fruits, and a few

days' voyage away ; as the Carthaginians frequented

it often owing to its prosperity, and some even
lived there, the chief of the Carthaginians announced
that they would punish vith death any who proposed

to sail there, and that they massacred all the in-

habitants, that they might not tell the story, and
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ON\08 THINGS HEARD, 84-88

that a crowd might not resort to the island, and get

possession of it, and take away the prosperity of the

Carthaginians.

85. They say that there is a road called " the

Heraclean " from Italy as far as the Celts, Celtoligyes,

and Iberians, through which, if a Greek or native

travels, he is guarded by the inhabitants, that no
harm may befall him ; and that they exact punish-

ment from those through Avhom such harm comes.

86. They say that among the Celts there is a drug
called by them the " arrow drug "

; this produces so

swift a death that the Celtic hunters, vhen they have
shot at a deer or other beast, run hastily, and cut

out the wounded part of the flesh before the poison

sinks in, both for the sake of its use, and to prevent

the animal from rotting. They say that the bark of

the oak-tree has been discovered to be an antidote

to this ; others, however, speak of another leaf which

they call " raven," because a raven has been seen

by them, after tasting the drug and becoming ill, to

run to this leaf, and after swallowing it to cease from
his pain.

87. In Iberia they say that when the undergro\vth

has been burned by shepherds, and the earth heated
by the wood, that the ground can be seen to flow

with silver, and that after a time when earthquakes

have occurred and the ground spht, that much silver

has been collected, which supplied the Massahots
with considerable revenue.

88. In the islands of Gymnesiae, which lie off Iberia,

which they say are the greatest after the so-called
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ON MAR\LLOUS THINGS HEARD, 88-91

" seven," oil is said to have come not from olives,

but from the terebinth, which corresponds in every

respect to olive-oil. They also say that the Iberians

who live there are so much given to women, that

they vtill give the merchants four or five male persons

in exchange for one female. On service with the

Carthaginians, vvhen they receive their pay, they

apparently buy nothing but women. None of them
is allowed to possess any gold or silver article. It

is added that this is done with a view to preventing

them from bringing in gold, because Heracles made
an expedition against Iberia because of the wealth

of the inhabitants.

89• In the country of the Massaliots about Liguria

they say there is a lake, and that this boils up and

overflows, and throws up an incredible quantity of

fish. But when the etesian winds blow they heap

the ground up over it, and so much dust arises there,

that the surface of the lake vanishes and becomes

like solid ground. Then the inhabitants easily raise

fish out of the lake by spearing them vvith a three-

pronged fork.

90. Some of the Ligurians are said to use the shng

so well that, when they see a number of birds, they

discuss Mith each other vvhich each of them shall

prepare to hit, on the assumption that they \\\\

easily get them all.

91. They tell also of another pecuharity among
them : the women bear children while at work ; after

washing the infant in water, they immediately dig,
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ON MARVELLOUS THINGS HEARD, 91-95

and hoe, and do all the household jobs which they

have to do when not bearing children.

92. This is another marvel among the Ligurians :

they say that there is a river among them whose

stream is raised so high that it is impossible to see

people on the further bank.

93. In Tyrrhenia there is said to be an island called

Aethaleia, in which in olden days copper was dug
from a mine, from >vhich all their copper vessels

come ; after that it was found no longer, but, after

the lapse of considerable time, iron appeared from

the same mine, which the Tyrrhenians who hve in

the district called Poplonium still use.

94•. In TjTrhenia also there is a city called Oenaria,

vhich they say is remarkably strong : for in the

middle of it is a wide hill, stretching up to a height

of thirty stades, and below wood of all kinds, and
water. They say that the inhabitants, fearing lest

there should be a tyrant, set over themselves those

of the household slaves who were freed, and these

rule over them, and ever}' year they set up others

of the same kind.

95. In C}Tne in Italy an underground chamber is

shown apparently of the Sibyl, the reciter of the

oracles, who they say was long-lived and remained
a maiden, a native of Erythrae, but by some of

those who live in Italy is said to come from Cyme,
and by others called Melancraera. This place is said

to be controlled by Leucanians. And they saA" that

in those places about Cyme there is a river called

Cetus, into vhich what is cast for a long time first

grows a layer on top, and then becomes petrified.
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ON MARVTLLOUS THINGS HEARD, 96-99

96. They say that a cloak was made for Aleimenes,
the Sybarite, so expensive that it was produced at

Lacinium at the festival of Hera, to vhich all Italiots

come, and was admired more than anything else

displayed there ; they say that Dionysius the Elder
acquired it, and sold it to the Carthaginians for a
hundred and twenty talents. It vas purple, fifteen

cubits in size, and on each side it was ornamented
with embroidered figures, of Susa above, and of the

Persians below ; in the centre were Zeus, Hera,
Themis, Athene, Apollo and Aphrodite. At one
extremity was Aleimenes, and on either side Sybaris.

97. Near the promontory of lapygia is a spot, in

>vhich it is alleged, so runs the legend, that the
battle between Heracles and the giants took place

;

from here flows such a stream of ichor that the

sea cannot be navigated at the spot o\\ing to the
heaviness of the scent. They say that in many parts

of Italy there are many memorials of Heracles on
the roads over which he travelled. But about
Pandosia in lapygia footprints of the god are shovn,
upon vhich no one may valk.

98. Also near the promontory of lapygia is a stone

large enough to load a wagon, Avhich they say was
lifted up and moved by him, and that too vith one
finger.

99• In the city of Orchomenus in Boeotia they say
that a fox was seen, which, when pursued by a dog,
dived into an underground passage, and that the
dog dived in after it, and made a loud noise of bark-
ing, as if it had found a wide open space ; the hunts-
men, assuming some supernatural agency, broke
down the entrance, and forced their way in as well

;
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ON\08 THINGS HEARD, 99-101

but seeing by some openings that light was coming

in they had a complete view of the whole, and went
and reported it to the magistrates.

100. In the island of Sardinia they say that there

are many fine buildings arranged in the ancient Greek

style, and among others domed buildings, carved with

many shapes ; these are said to have been built by

lolaus the son of Iphicles,when he took the Thespians,

descended from Heracles, and sailed to those parts

to colonize them, on the grounds that they belonged

to him by his kinship with Heracles, because Heracles

was master of all the country towards the west.

Apparently the island was originally called Ichnussa,

because its circumference made a shape like a man's

footstep (Greek), and it is said before this time

to have been prosperous and fruitful ; for the legend

was that Aristaeus, vho, they say, was the most
efficient husbandman in ancient times, ruled them,

in a district previously full of many great birds.

Now the island no longer bears anything, because

the Carthaginians vho got possession of it cut doAvn

all the fruits useful for food, and prescribed the

penalty of death to the inhabitants, if any of them
replanted them.

101. In one of the seven islands called those of

Aeolus, which is knoA\Ti as Lipara, runs a legend

that there is a tomb, concerning which they tell

many marvels ; among other things they agree that

it is not safe to approach the place by night, for the

sound of drums and cymbals can be heard, and dis-

tinct laughter, with noise and the clapping of casta-
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ON MAR\TLLOUS THINGS HEARD, 101-103

nets. There is a still more remarkable story about

the cave ; for someone once slept here drunk before

dawn, and was sought for by his servants for three

days, and on the fourth vas found, and taken away

for dead by the servants and put into his own tomb ;

after receiving all the usual rites he suddenly arose

and told all that had happened to him. This strikes

us as more hke legend ; but at the same time one

must not pass over it vithout record, when making a

catalogue of events on the spot.

102. Near Cyme in Italy there is a lake called

Aornos ; in itself it has no remarkable properties
;

but they say that hills lie round it in a circle not

less than three stades high, and that the lake itself

is circular in shape, having an incredible depth. But

this seems remarkable ; for though thick trees grow

over it, and some even bend down to it, one can never

see a leaf lying on the water, but the water is so

clear that those Avho look into it are amazed. But

on the land not far away from it hot water flovs in

many places, and the whole region is called Pyri-

phlegethon. It is not true that no bird flies over it ;

for those who have been there assert that there are

a quantity of swans on it.

103. They say that the islands of Seirenusae lie

near Italy off the promontory itself near the strait,

Avhich lies in front of the place, and separates the

strait vhich surrounds Cyme, and that which cuts

off the promontory called Poseidonia ; on which
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ON MARVELLOUS THINGS HEARD, 103-105

stands a temple of the Sirens, and they are honoured

very highly by the inhabitants with sacrifices punctu-

ally. In remembrance of their names they call one

Parthenope, one Leuconia, and a third Ligeia.

104. There is said to be a mountain betveen

Mentorice and Istriane called Delphium, ha\-ing a

high peak. WTien the Mentores who live near the

Adriatic climb this peak they can apparently see

ships saihng in the Pontus. There is a spot in the

gap in the middle in vhich, when a common market

is held, Lesbian, Chian and Thasian goods are bought

from the merchants who come up from Pontus, and

Corcyrean amphorae from those who come from the

Adriatic.

105. They say that the Ister flo\ving from the

forests called Hercynian divides, and one part flows

into the Pontus, and the other into the Adriatic.

We can see proof not only at the present time, but

still more in ancient days that the river at these

points is not navigable ; for they say that Jason

made his entry to the Pontus by the Cyanean rocks,

but his exit by the Ister ; and they produce a con-

siderable number of other proofs, and in particular

they show altars in the district dedicated by Jason,

and in one of the islands of the Adriatic a temple of

Artemis built by Medea. They also sa' that he
could not have sailed past the so-called Planktae, un-

less he had journeyed from there. Also in the island

of Aethaleia, which lies in the Tyrrhenian Sea, they

show other memorials of the heroes, and one which
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ON\8 THINGS HEARD, 105-106

is called the " Pebble " memorial ; for by the sea-

shore they say that there are painted pebbles, and
the Greeks who inhabit the island say that these

derive their colour from the dirt removed by the

scrapers when they oiled themselves ; they say that

these pebbles vere to be seen from that date and
not before, nor were they found afterwards. But
they quote even more convincing evidence than this,

that the voyage out did not take place through the

Symplegades, using the poet himself in that place

as a witness. For in explaining the seriousness of

the danger he says that it is impossible to sail past

the place.

The waves of the sea carry the timber of ships and the bodies
of men all together, and so do the storms of destructive fire."

Now it is not said that fire issues from about the

Cyaneae, but about the strait which divides Sicily

(from Italy), where there are eruptions of fire on
both sides of the strait, and the island burns continu-

ously and the lava about Etna frequently flows over

the district.

106. At Tarentum it is said that at certain times

sacrifices are offered to the spirits of the Atreidae,

Tydidae, Aeacidae and Laertiadae, but that they
offer sacrifice to the Agamemnonidae separately on
another special day, upon which it is the custom for

the women not to taste the victims sacrificed to them.
They also possess Achilles' temple. It is also said

that after the Tarentines took the place in vhich they
now hve it was called Heracleia, but in earlier time
when the lonians held it, Pleion ; even before this

date it was called Sigeum by the Trojans, who
possessed it.

<• Homer, Od. xii. 67.
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ON MAR\LLOUS THINGS HEARD, 107-109

107. It is said that Philoctetes is honoured among
the Sybarites. For when he \vas brought back from
Troy, he lived in a place called Macalla in the region

of Croton, which they say is a hundred and twenty
stades away, and they relate that he dedicated
Heracles' bo\v and arrows at the temple of Apollo
the sea god. There they say that the Crotoniates

during their supremacy dedicated them at the

Apolloniimi in their own district. It is also said

that, when he died, he was buried there by the

river Sybaris, after helping the Rhodians who
landed at the spot vith Tlepolemus, and joined

battle with the barbarians, who dwelt in that part
of the countr}'.

108. In Italy in the district called Gargaria, near
Metapontum, they say that there is a temple of the

Hellenian Athene, where the tools of Epeius are

dedicated, which he made for the wooden horse,

gi\'ing the goddess this name. For they say that

Athene appeared to him in a dream, and demanded
that he should dedicate the tools to her, and that,

ha\ing delayed his setting out on this account, he
was shut up in the place and unable to set out

;

whence the temple of Hellenian Athene derived its

name.
109• In the region called Daunia there is said to

be a temple of Athene called Achaean, in which are

dedicated the bronze axes and the arms of Diomedes'
companion and his own. In this place they say there

are dogs which do no harm to any Greeks who
come there, but fawn on them as though they were
their dearest friends. But all the Daunians and their

neighbours dress in black, both men and women,
apparently for the following reason. The Trojan
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ON MARVELLOUS THINGS HEARD, 109-112

women who were taken prisoners and came to that

district, in their anxiety to avoid bitter slavery at

the hands of the women who belonged to the Greeks

before in their •« country, burned their ships ac-

cording to the story, that they might at the same
time escape the slavery which they expected, and

that, joined with them as husbands, as they were

compelled to remain, they might keep them. A
very fine account of them is given by the poet ; for

one can see that they vere "long -robed" and
" deep-bosomed."

110. Among the Peucetini they say that there is

a temple of Artemis, in vhich is dedicated what is

called the bronze necklet, bearing the legend
" Diomedes to Artemis." The story goes that he

hung it about the neck of a deer, and that it grew

there, and in this vay being found later by Agatho-

cles, king of the Siceliots, they say that it was

dedicated at the temple of Zeus.

111. On the promontory in Sicily called Pelorias

there is said to be a crocus which grows so large

that among some of the inhabitants of the district

the Greeks do not know what kind of flower it is,

but at Pelorias any who ^\ish bring large wagons,

and in the season of spring make beds and platforms

out of the crocus.

112. Polycritus, vho \\Tote the Sicilian history, says

in his story that in a certain part of the interior

there is a little lake ha\ing a circumference of a

shield, and this has water which is transparent, but

the surface is somewhat ruffled. If anyone goes into
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ON MAR\LLOUS THINGS HEARD, 112-115

it needing to wash, it increases in >«dth, and if a

second man goes in, it grows still broader. But the

limit of its expansion is reached when it has received

fifty men. But when it has received this number, it

swells up from the bottom and casts up the bodies

of the bathers high and dry on the land ; when this

has occurred it reverts again to its original size in

circumference. This does not occur merely in the

case of men, but if a quadruped goes into it the same
thing happens.

113. In the empire of the Carthaginians they say

that there is a moimtain called Uranium, full of

every kind of timber, and made beautiful by many-
coloured flo>vers, so that a succession of places sharing

the sweet scent over a large district gives a most

delightful air to travellers. At this place they say

that there is a spring of oil, which has a scent like

the cuttings of cedar. But he who approaches it must
be pure, and when this is the case the oil bubbles up

more than before, so that it can be safely dra\^Ti off.

114. They say that near this spring there is a

natural rock, of vast size. When it is summer it

sends up a flame of fire, but in >\inter a spring of water

flows from the same source, so cold that, when com-

pared with snow, its temperature is the same. They
say that this is in no way concealed, nor happens for

a short time, but that the fire rises all the summer
time, and vater all the winter.

115. The story goes that in the district of Thrace

* Searepov B.
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ON MARVELLOUS THINGS HEARD, 115-118

called the Sintian and Maedian there is a river called

Pontus, Avhich rolls down stones which burn and

behave in the opposite way to embers made from

wood ; for when the flame is fanned these stones are

quickly quenched, but when soaked in water they

light up and kindle finely. When they burn they have

a smell like pitch, just as unpleasant and acrid, so that

no reptile can stay in the place vhile they are burning.

116. They also say that there is a district there,

not very large, but some\vhere about twenty stades,

which bears the barley which men use, but horses and

cattle will not eat it, nor will any other animal ; nor

will any pigs nor dogs venture to touch the excrement

ofmen who void after eating meal or bread made from

this barley, because death follows.

117. In Scotussae in Thessaly they say that there is

a Uttle spring, from which a kind of water flows, which

quickly heals wounds and bruises both of men and

beasts, but if one puts a log of wood into it •without

completely crushing it, but only breaking it in half, it

grows again and returns to its original state.

118. In Thrace above Amphipolis they say that

there is a remarkable occurrence, which is incredible

to those who have not seen it. For boys, coming out of

the villages and places round to hunt small birds, take

hawks vith them, and behave as follows : when they

have come to a suitable spot, they call the hawks
addressing them by name ; when they hear the boys'
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ON MARVELLOUS THINGS HEARD, 118-122

voices, they swoop down on the birds. The birds fly

in terror into the bushes, where the boys catch them

by knocking them down with sticks. But there is one

most remarkable feature in this ; when the hawks

themselves catch any of the birds, they throw them

down to the hunters, and the boys after giving a por-

tion of all that is caught to the hawks go home.

119. They relate a remarkable occurrence among
the Heneti; for countless thousands ofjackdaws come

to their country and consume their grain, when they

have sown it ; before they are about to fly over there

the Heneti put out gifts for the birds on their boun-

daries, putting down seeds of all kinds of fruits ; if the

jackdaws taste these, they do not pass over the border

into their country, and the Heneti know that they

will be in peace ; but if they do not taste them, they

expect as it were an invasion of the enemy.

120. In Thracian Chalcidice near Olynthus they

say that there is a place called Cantharolethros, a Httle

larger in size than a threshing-floor ; Avhen any other

animal comes to it, it immediately retires, but none of

the cantharus beetles do so, but wheeling round and

round the place die of hunger.

121. Among the Cyclopes in Thrace there is a small

spring with vater which is clear and transparent to

look at, and just hke other water, but, when any

animal drinks of it, it immediately dies.

122. They say that in Crastonia near the country of

the Bisaltae hares which are caught have two hvers,

and that there is a place there about an acre in extent,
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ON MAR^LLOUS THINGS HEARD, 122-126

into which if any animal enters it dies. There is also

there a fine large temple of Dionysus, in which when
a sacrifice and feast takes place, should the god intend

to give a good season, it is said that a huge flame of

fire appears and that all who go to the sacred enclosure

see this, but when the season is going to be very bad,

this light does not appear, but darkness covers the

place, just as on other nights.

123. In Ehs they say there is a building about eight

stades from the city into which at the Dionysia they

place three empty bronze cauldrons. When they have

done this they call upon any ofthe visiting Greeks who
wishes to examine the vessels, and seal up the doors

of the house. When they are going to open it, they

show the seals to citizens and strangers, and then

open it. Those that go in find the cauldrons full of

wine, but the ceihng and walls intact, so that there

is no suspicion that they effect it by any artifice.

They also say that there are kites among them which

seize pieces ofmeat from those who are carrying them
through the market-place, but they do not touch those

which are offerings to the gods.

124•. In Coroneia in Boeotia it is said that the moles

cannot live, nor dig in the earth, though the rest of

Boeotia has many of them.

125. At Lusi in Arcadia they say there is a spring in

which there are land mice ; they dive and live in it.

The same thing is said to occur at Lampsacus.
1 26. At Crannon in Thessaly they say that there are

only two ravens in the city. After they have nested
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ON MARVELLOUS THINGS HEARD, 126-130

apparently they migrate, and leave behind just the

same number of the young birds they hatch.

127. At Apollonia, which Ues near to the country of

the Atlantini, they say that bitumen and pitch is

buried, and springs up out of the earth in the same

way as water, in no way different from that in Mace-

donia, except that it is blacker and thicker. Not far

from this spot is a fire which burns perpetually, as

those who live in the district testify. The burning

place is apparently not large, about enough to give

room for five couches. It smells of sulphur and \'itriol,

and round it grows thick grass, which is a most sur-

prising fact, and there are huge trees not more than

four cubits away from the fire. There is also continu-

ous burning in Lycia and near Megalopolis in the

Peloponnese.

128. Cattle in lUyria are said to breed twice during

the year, and most commonly of all to have t\nns, and

that goats often bear three or four, and some five or

even more ; they readily yield a gallon of milk. They
also say that hens do not lay once a day, as they do

elsewhere, but two or three times.

129. It is also said in Paeonia that the A\ild bulls are

bigger than in any of the other races, and that their

horns will hold two gallons, and some of them even

more.

130. About the SiciUan strait many others have

written, and this author says that a marvellous thing

happens. For the waves from the Tyrrhenian Sea
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ON MAR\TLLOUS THINGS HEARD, 130

are borne with much surge to both the promontories,

the one on the Sicilian side and the other on the ItaUan

side called Rhegium, and being carried from the great

sea into a narrow one are compressed. WTien this

happens the wave is carried high in the air with a loud

noise over a wide space upwards, so that, when hurled

high in the air, it can be seen by those who are a long

way off, not like the high travel of the sea but white

and foamy, and Uke the tracks which are made by

\-iolent storms. Sometimes the waves crash against

each other on both promontories and come together

rith a crash impossible to describe, and unbearable to

look at ; and sometimes, when they have parted after

dashing against each other, so deep and terrifying is

the appearance to those who are forced to see it that

many cannot control themselves, but grow dizzy and

fall doAvn from fear. But vhen the >vave falling on

either of the spots, and flung as high as the promon-

tories, dashes back again into the sea flowing below,

with a vast roar and withhuge swift eddies the sea boils

up and is hurled high, seething from the depths and

changing to everj'kind of colour ; sometimes it appears

black and sometimes blue, and then again purple. No
beast can bear either to hear or to see the race and

length of it, and in addition to this the upward flow,

but all flee to the foot of the mountain. When the

wave ceases, the eddies are carried up into the air

and make such varied whirlings that the movements

303



ARISTOTLE
848a ^ / „ „

ooK€LV ^7€. .
843 b 131.'8

Upov iv^ €€€
evpedrjvai, ^ -

" ToSe ,"
eti^at, 8e.

132. ^ /
yevcCT^at,. , -

J0 .'
Tii^e? [] , fj

-, ..
15 133. '^, ^-,

,

^^? .
20 8 ,

,--
^^?• ,

^^^/^
25 ,

304,



ON MARVELLOUS THINGS HEARD, 130-133

look like the coils of sea-serpents, or some other

huge snakes.

131. They say that while the Athenians were

building the temple of Demeter at Eleusis, a brazen

pillar was found surrounded by stones, upon vhich

was inscribed " This is the tomb of Deiope," whom
some say was the wife of Musaeus, and others the

mother of Triptolemus.

132. In one of the islands called Aeolian they say

that there are a number of date-palms, whence it

is called " Phoenicodes." The statement of CalU-

sthenes cannot be true, that the plant took its name
from the Phoenicians of Sj-ria, who inhabit the sea

coast. But some say that the Phoenicians were so-

called by the Greeks because they were the first to

sail the sea, and killed and murdered everj^one at the

point at which they disembarked : for in the language

of the Perrhachi to shed blood is " phoenixai."

133. In the country called Aeniac, in that part

called Hypate, an ancient pillar is said to have been

found ; as it bore an inscription in archaic characters

of which the Aenianes wished to know the origin, they

sent messengers to Athens to take it there. But as

they were travelhng through Boeotia, and discussing

their journey from home with some strangers, it is said

that they were escorted into the so-called Ismenimn
in Thebes. For they were told that the inscription

was most likely to be deciphered there, as they pos-

sessed certain offerings having ancient letters similar

in form. There having discovered what they were
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ON MAR\TXLOUS THINGS HEARD, 133-135

seeking from the known letters they transcribed the

following hnes :

I Heracles dedicated a sacred grove to Cythera Perse-
phassa,

when I was driving the flocks of Geryon and Er\"thea.

The goddess Persephassa subdued me with desire for her.

Here my newly wed Erythe brought forth a son Erython

;

then I gave her the plain in memory of our love under a
shady beech-tree.

The place called Erythus answered to this inscription

and also the fact that he brought the co\vs from there,

and not from Erytheia ; for they say that the name
Erv-theia does not occur in the districts of Libya and
Iberia.

134. In that part of Libya called Ityce, which lies,

as they say, in the gulf between the promontories

of Hermaeum and Hippus opposite Carthage at a

distance of about 200 stades (which was said to have

been founded by Phoenicians two hundred and eighty-

seven years before Carthage itself, as is recorded in

the Phoenician histories) they say there is salt buried

at a depth of three fathoms, white in appearance but

not hard, but like very sticky gum ; when it is brought

out into the sun, it hardens and becomes like Parian

marble. They say that small figures and other ob-

jects are carved out of it.

135. It is said that the first Phoenicians who sailed

to Tartessus took away so much silver as cargo,

carrying there ohve-oil and other petty wares, that no

one could keep or receive the silver, but that on sailing

^ TTjpvoveias B. * ' . •' € .
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ON MARVELLOUS THINGS HEARD, 135-138

away from the district they had to make all their

other vessels of silver, and even all their anchors.

136. They say that Phoenicians vho live in what is

called Gades, on sailing outside the Pillars of Heracles

with an east wind for four days, came to some desert

lands, full of rushes and seaweed, \vhich were not

submerged when the tide ebbed, but were covered

when the tide was full, upon which -were found a

quantity of tunny-fish, of incredible size and weight

when brought to shore ;
pickling these and putting

them into jars they brought them to Carthage. These

alone the Carthaginians do not export, but o\\ing to

their value as food they consume them themselves.

137. In Pedasia in Caria sacrifices are offered to

Zeus, in which they take a she-goat in procession,

concerning Avhich a marvel is related. For, >vhen

walking seventy stades from the Pedasi through a

large crowd of \vatchers, it is not disturbed on its

journey, nor does it turn out of the road, but tied

with a rope it walks in front of the man who is con-

ducting the sacrifice. There is also a Avonderful thing,

in that there are two ravens always about the temple

of Zeus, and that no other approaches the spot, and

that one of them has a white patch in the front of its

neck.

138. Among the lUyrians who are called Ardiaeans

along the boundary bet>veen them and the Autari-

atae, they say there is a high mountain, and near to it

a glen from which the water rises, not at all seasons

but in the spring, in considerable quantity, which they
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ON MAR\TXLOUS THINGS HEARD, 138-141

take and keep under cover by day, but put in the open
at night. After they have done this for five or six

days, the water hardens and becomes very fine salt,

which they keep especially for the cattle ; for salt is

not imported to them because they live far from the

sea and do not associate with others. Consequently

they need it very much for the cattle ; for they give

them salt twice a year. If they fail to do this, most of

the cattle are found to die.

139• They say that there is a class of locust in Argos
which is called the " scorpion- fighter." For the

moment it sees a scorpion, it attacks it, and the

scorpion does exactly the same thing. It flies in a

circle round the scorpion and chirps ; the scorpion

raises its sting and turns it round in the same place,

then gradually raises its sting and stretches it to its

full length, while the locust circles round. At last the

locust approaches and eats it. They say it is a good
thing to eat a locust as a protection against the

scorpion's sting.

140. They say that 355 in Naxos, when they have
eaten adder's flesh (and apparently they are very

partial to it), should they sting anyone, produce so

much pain, that the sting is worse than the adder's

bite.

141. They say that they make the Scythian poison

with vhich they smear arrows, out of the snake.

Apparently the Scythians watch for those that have
just borne young, and taking them let them rot for

some days. When they think that they are com-
pletely decomposed, they pour a man's blood into a
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ON MARVELLOUS THINGS HEARD, 141-146

small vessel, and dig it into a dunghill, and cover it

up. WTien this has also decomposed they mix the part

vhich stands on the blood, which is watery, with the

juice of the snake, and so make a deadly poison.

142. They say that there is a kind of snake in

Curium in Cyprus which has the same power as the

asp in Egypt, except that, if it bites in the winter, it

has no effect, either for some other reason, or because

the animal does not move easily when nimibed by the

cold, and is quite powerless, unless it is warmed.
143. They say that there is a kind of prickly pear

in Ceos, and that, if one is pricked by a thorn, one dies.

144. In Mysia they say that there is a species of

white bear which lets out so foul a breath when it is

hunted that it causes the flesh of the dogs to de-

compose : it has the same efiPect upon all other

kinds of animals, and makes them uneatable. But
if one forces one's way close to them, they let out of

their mouths a quantity of phlegm, which apparently

blows at the faces of dogs and men alike, so as to

choke and blind them.

145. In Arabia they say there is a species ofhyaena,

which, when it sees a beast in front, or comes into the

shadow of a man, produces dumbness, and such

paralysis that it is impossible to move the body. It

has the same effect on dogs.

146. In Syria they say there is a beast called the

hon-killer ; for the Hon apparently dies when it eats

of it. The lion does not do this deliberately but
avoids the animal ; but when the hunters catch the

animal and sprinkle white meal over it to cook it, as
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ON MARVELLOUS THINGS HEARD, 146-151

they would with another animal, on tasting it they

are said to die at once. This beast hurts a Hon if it

even makes water on it.

147. Vultures are said to die from the scent of

myrrh, if anyone smears it on them, or gives them
anything steeped in myrrh to eat. In the same way
beetles are said to die from the scent of roses.

148. In Sicily and in Italy they say that the bite of

the spotted lizard is mortal, and not harmless and
slight as with us. There is also a kind of mouse which
when it bites, causes death.

149. In Mesopotamia in Syria, and in Istrus, there

is said to be a small snake, which does not bite the

natives, but does grievous harm to strangers.

150. They say this happens particularly about the

Euphrates. They say that apparently they often

swim about the mouths of the river, and to one of the

banks, so that, though seen there in the evening, at

dawn they appear on the other side, and do not bite

the Syrians who rest there, but do not refrain from
the Greeks.

151. In Thessaly they say that the sacred snake
destroys everyone, not only if it bites, but even if it

touches them. Consequently, when it appears and
they hear the sound it makes (it appears but rarely),

snakes, \ipers, and all other wild beasts avoid it. It is

not of great, but only moderate size. They say that

once in Tenos, the Thessalian city, one Avas killed by
a woman, and that this was the manner of its death.

A woman drew a circle on the ground and putting

drugs in the circle, entered it, she and her son, and

^€( .
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ON MAR\LLOUS THINGS HEARD, 151-154

then imitated the cry of the creature ; the snake
replied and approached. While it was replying the

woman became sleepy, and as it approached still

nearer she could not control her sleepiness. But her

son sat by her side, and aroused her by striking her

at her command, and said that, if she \\'ent to sleep,

both she and he would die ; but that if she restrained

herself and attracted the creature they would be
saved. But when the snake approached the circle,

it was immediately withered up.

152. It is said about Tyana that there is some water
sacred to Zeus, God of oaths (they call it Asbamaeum)
from -hich a verj cold stream arises and bubbles as

cauldrons do. To men who keep their oaths this

vater is sweet and kindly, but to perjurers judgement
is close at their heels. For the water leaps at their

eyes, their hands and their feet, and they are seized

Avith dropsy and consumption ; and it is impossible

for them to get away before it happens, but they
are rooted to the spot lamenting by the water, and
confessing their perjuries.

153. At Athens they say that the sacred olive

branch sprouted in a single day, and became bigger,

and then quickly contracted again.

154•. When the crater on Etna erupted, and lava

was carried here and there over the land like a

swollen stream, all the pious paid honour to the god.

Some young men were encircled by the stream,
because they were bearing their aged parents on
their shoulders, and sa\ing them ; but the fiery

stream parted in tAvo, and part of the flame went one
side and part the other, and preserved the young
men unharmed together with their parents.
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155. It is said that Pheidias the sculptor, when he
was making the statue of Athene on the Acropolis,

carved his own head in the centre of the shield, and
fastened it to the statue bv some mysterious crafts-

manship, so that anyone vishing to remove it could

only do so by breaking up and spoiling the whole
statue.

156. They say that the statue of Bitys in Argos
killed the man 'ho was responsible for the death of

Bitys by falling on him when he Avas looking at it.

One would suppose that this kind of thing does not

happen at random.
157. They say that dogs only pursue wild beasts as

far as the peaks of the so-called Black Mountains, and
that, -hen they have followed them as far as this,

they turn back.

158. At the river Phasis they say that a stick grows
called " white leaf," which jealous husbands pluck,

and put round the bridal chamber and so preserve

their marriage inviolate.

159. At the Tigris they say there is a stone, called

in foreign tongue " Modon," of a very white colour ;

any man who holds it suffers no harm from «ild beasts.

160. At the Scamander there is said to be a wild

herb called sistrus, very like the chick-pea, and it has

seeds that shake, vhence it derives its name. Those
who possess it need not fear anything supernatural or

any apparition.

161. In Libya there is a \-ine which some call mad,
which ripens some of its fruit, but keeps the rest

unripe, and some even in flower for a short time.

162. Near the mountain Sipylus they say that there
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ON MARVELLOUS THINGS HEARD, 162-168

is a stone in the shape of a cylinder, which when pious

sons find it they place in the shrine of the mother of

the gods, and never err in the matter of impiety, but

are ahvays affectionate to their fathers.

163. In the mountain Taygetus they say there is a

wild herb called " charisia " which women hang round

their necks at the beginning of spring, and are more

affectionately loved by their husbands.

164. Othrys is a mountain in Thessaly, which

breeds snakes called Sepes, which ha\'e not one colour,

but are always like the ground on vhich they live.

Some of them have the colour of land snails. In

others the scales are green. But those that live in

sandy places are like the sand in colour. When they

bite they produce thirst. Their bite is not fierce and

fier}', but it is unpleasant.

165. When the male adder associates with the

female, the female bites off its head. And so the

young ones, as though avenging the death of their

father, bite through their mother's belly.

166. In the river Nile they say that there is a

stone like a bean : if dogs see it, they do not bark.

But this helps those who are possessed by an evil

spirit ; for, as soon as their noses are put against it,

the evil spirit leaves them.

167. In the river Maeander there is said to be a

stone called " wise " by contradiction ; for, ifone puts

it into anyone's lap, he goes mad, and murders one

of his relations.

168. The rivers Rhenus and Ister flow northwards,
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ON MAR\LLOUS THINGS HEARD, 168-177

the one past the Germans, the other past the Paeon-

ians. In summer their stream is navigable, but in

winter, when it is frozen by ice, they ride on it, as

though it were dry land.

169- Near the city of Thurium they say that there

are two rivers, Sybaris and Crathis. The Sybaris

makes those who drink from it timorous, but the

Crathis makes men vvho bathe in it golden-haired.

170. In Euboea there are two rivers ; cattle that

drink from one become white ; it is called Cerbes ;

the other is called Neleus, which makes them black.

171. By the river Lycormas a wild herb grows in

the shape of a spear, which is very valuable as a cure

for blindness.

172. They say that the spring at Syracuse in Sicily

called Arethusa only moves every five years.

173. On the mountain Berecynthus there is said

to be a stone called " Dagger." If anyone finds it

Avhen the mysteries of Hecate are being celebrated,

he becomes mad, as Eudoxus says.

174. On Mount Tmolus they say that there is a

stone like ivy which changes its colour four times a

day ; it is seen by girls who have not reached the

age of discretion.

175. At the altar of Artemis Orthosia a golden bull

is set up, vvhich bellows when hunters come in,

176. Among the Aetohans they say that moles can

see indistinctly, and do not eat earth but locusts.

177. They say that elephants go two years with

young, but others say eighteen months ; they have
much difliculty in producing their young.
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ON MAR^LLOUS THINGS HEARD, 178

178. They say that Demaratus, a disciple of

Timaeus the Locrian, fell ill, and became dumb for

ten days ; on the eleventh, ha\ing recovered slowly

from his affliction, he said that he had had the

happiest time of his life.
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MECHANICAL PROBLEMS
(MECHANICA)





INTRODUCTION

It seems certain that this collection of " mechanical

"

problems and their solutions is not the work of

Aristotle, though it probably is the product of the

Peripatetic School. The reader \v\\\ find most of them
interesting, particularly those dealing \\'ith the circle

and the lever. Though the author is astray in some
cases, it is most surprising to find how far the science

of Applied Mathematics had advanced by this date.
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MECHANICAL PROBLEMS

Remarkable things occur in accordance with nature, General

the cause of vhich is unknown, and others occur con- tions.

trar}• to nature, which are produced by skill for the

benefit of mankind. For in many cases nature pro-

duces effects against our advantage ; for nature

always acts consistently and simply, but our advantage

changes in many ways. When, then, we have to pro-

duce an effect contrary to nature, we are at a loss,

because of the difficulty, and require skill. Therefore

we call that part of skill which assists such difiiculties,

a device. For as the poet Antiphon wrote, this is

true :
" We by skill gain mastery over things in which

we are conquered by nature." Of this kind are those

in which the less master the greater, and things

I>ossessing httle weight move heavy weights, and all

similar de\ices which we term mechanical problems.

These are not altogether identical with physical

problems, nor are they entirely separate from them,
but they have a share in both mathematical and
physical speculations, for the method is demonstrated
by mathematics, but the practical apphcation belongs

to physics.

Among the problems included in this class are The lerer.

included those concerned M-ith the lever. For it is

strange that a great weight can be moved by a small
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" i.e. a rotating wheel has a moving circumference but a

stationary centre.

332



MECHANICAL PROBLEMS

force, and that, too, when a greater weight is involved.

For the very same weight, which a man cannot move
without a lever, he quickly moves by applying the

weight of the lever.

Now the original cause of all such phenomena is the The

circle ; and this is natural, for it is in no way strange ^hecircie!
that something remarkable should result from some-
thing more remarkable, and the most remarkable
fact is the combination of opposites ^^th each other.

The circle is made up of such opposites, for to begin
with it is composed both of the moving and of the
stationary," Avhich are by nature opposite to each
other. So vhen one reflects on this, it becomes less

remarkable that opposites should exist in it. First of

all, in the circumference of the circle vhich has no
breadth, an opposition of the kind appears, the con-

cave and the convex. These differ from each other

in the same way as the great and small ; for the mean
between these latter is the equal, and between the
former is the straight line. Therefore, as in the
former case, if they were to change into each other
they must become equal before they could pass to

either of the extremes, so also the line must become
straight either vhen it changes from convex to con-

cave, or by the reverse process becomes a convex
curve. This, then, is one peculiarity of the. circle, and
a second is that it moves simultaneously in opposite

directions ; for it moves simultaneously forwards and
backvards, and the radius which describes it behaves
in the same way ; for from whatever point it begins,

it returns again to the same point ; and as it moves
continuously the last point again becomes the first in

such a way that it is evidently changed from its first

position.
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" Each point of a moving balance has a circular motion
and therefore to this extent the properties of the balance
depend upon those of the circle.

° Pulley, wheel and axle, and cogged wheels are all

essentially levers.
' By " forwards " Aristotle means a rotary movement in

one direction, by " backwards " movement in the opposite
direction.
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MECHANICAL PROBLEMS

Therefore, as has been said before, there is nothing
strange in the circle being the first of all marvels.
The facts about the balance depend upon the•

circle," and those about the lever upon the balance,
while nearly all the other problems of mechanical
movement can depend upon the lever.* Again, no
two points on one line dravn as a radius from the
centre travel at the same pace, but that vhich is

further from the fixed centre travels more rapidly ;

it is due to this that many of the remarkable pro-
perties in the movement of circles arise ; concern-
ing which there will be a demonstration in what
follows.

But owing to the fact that a circle has two opposite
movements at the same time, and that one extremity
of the diameter—that at A"—moves forward \vhile the
other at moves baclcAvards, some people arrange
that from one movement many circles move simultane-
ously in contrary directions, like the wheels of bronze
and steel which they dedicate in temples. Let there

be a circle with diameter touching the circle

AB ; if the diameter of the circle AB moves forward,
then the diameter of the circle move back-
ward in relation to AB, if the diameter revolves
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one circle is revolved by mechanical means which cannot be
seen, the others in contact with it will revolve in opposite
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MECHANICAL PROBLEMS, 1

round one point. That is, the circle wdll move in

the opposite direction to the circle AB ; and again it

will move the next in succession, the circle EZ in the

opposite direction to itself for the same reason. In

the same way also, if there are more circles they will

^how the same process, when only one of them is

moved. So making use of this property inherent in

the circle, craftsmen make an instrument concealing

the original circle, so that the marvel of the machine
is alone apparent, while its cause is in\isible.''

1. First of all then a difficulty arise as to what
happens to the balance ; why, that is, larger balances

are more accurate than smaller ones. The origin of

this is the question vhy that part of the radius of a

circle which is farthest from the centre moves quicker

than the smaller radius which is close to the centre,

and is moved by the same force. The word quicker is

used in two senses ; if a point covers the same distance

as another in a shorter space of time we call it quicker,

and also if it covers a greater distance in an equal

time. But in our case the greater radius describes a

greater circle in equal time ; for the circumference

outside is greater than the circumference inside.

The reason is that the radius describing the circle

is performing two movements. Now vhenever a body
is moved in two directions in a fixed ratio it necessarily

travels in a straight Hne, which is the diagonal of the

figure which the lines arranged in this ratio describe.

Let the ratio ** according to vhich the body moves
be represented by the ratio of A to. Let
move towards while A be moved towards the

directions for no apparent cause. A modern watch illustrates

his idea, in which the hands are the only visible wheels.
' This is a proof of the proposition known as the Parallelo-

gram of Forces.
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" i.e. a body the ratio of whose velocities in two fixed

directions is not constant cannot move in a straight line.
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MECHANICAL PROBLEMS, 1

position ; now let A travel to , and let A
travel a distance determined by the point E. Then

A

r

if the ratio of the movement is that of A to, then the line must bear the same ratio

to AE. Then the small parallelogram has the same
proportions as the larger, so that its diagonal is

the same, and the body will move to Z. It can

be shown that it will behave in the same way at

vhatever point its movement be interrupted ; it will

always be on the diagonal. Conversely it is obvious

that an object travelUng with two movements along

a diagonal will always move in the ratio of the sides

of the parallelogram. For with any other proportion

it will not travel along the diagonal. But, if a body
travels with two movements with no fixed ratio and
in no fixed time, it would be impossible for it to

travel in a straight line." For suppose it to be a

straight line. If this hne is drawn as a diagonal and
the sides of the parallelogram be filled in, the body
must move in the ratio of the sides ; this has been
demonstrated before. Hence the body that travels

in no constant ratio and in no fixed time will not

make a straight hne. For if it travels in a fixed ratio

for a given time, dining this time it must move in
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' i.e. the tangent.
* In modern terms we should describe the movement along

the circumference as a balance of centripetal and centri-

fugal forces.
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MECHANICAL PROBLEMS, 1

a straight line, because of what we have already said.

So that if it moves in two directions with no fixed

ratio and in no fixed time it will be a cm-ve.

That the line describing a circle moves in two
directions simultaneously is obvious from these

considerations, and also because that which travels

along a straight line is along a perpendicular," so

that it again travels along the perpendicular to a
point above the

centre.'' LetABF
be a circle, and
from the point

above the centre

let a line be
drawn to ; it

is joined to the

point 1^ ; if it

travelled with
velocities in the

ratio of to

it would move
along the diagonal . But, as it is, seeing that

it is in no such proportion it travels along the

arc . Now if of two objects moving under

the influence of the same force one suffers more
interference, and the other less ; it is reasonable to

suppose that the one suffering the greater interfer-

ence should move more slowly than that suffering

less, which seems to take place in the case of the

greater and the less of those radii which describe

circles from the centre. For because the extremity

of the less is nearer the fixed point than the extremity

of the greater, being attracted tOvards the centre

in the opposite direction, the extremity of the lesser
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MECHANICAL PROBLEMS, 1

radius moves more slowly. This . happens with any
radius which describes a circle ; it moves along a

curve naturally in the direction of the tangent, but

is attracted to the centre contrary to nature. The
lesser radius always moves in its unnatural direction ;

for because it is nearer the centre which attracts it,

it is the more influenced. That the lesser radius

moves more than the greater in the unnatural direc-

tion in the case of radii describing the circles from
a fixed centre is obvious from the follo\N-ing con-

siderations.

Let there be a circle and another smaller one
inside it XX
described about 4^

the same centre

A and let the dia-

meters be drawn,
the larger and
BE and in the

smaller circle MX
and ; let the

_^

rectangle

be completed. If

the radius A de-

scribing the circle

returns again to

the same position

from which it

started, namely
to AB, it is clearly travelling towards itself. In the

same way AX will return to the position AX. But

AX travels more slowly than AB, as has been said,

because the interference with it is greater, and AX
is more interrupted.
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MECHANICAL PROBLEMS, 1

Let be drawn, and from the point a

perpendicular be dropped within the circle to

AB ; again from let be drawn parallel to AB,
and the perpendiculars and HK dropped on AB.
Now the Unes and are equal, but BY is less

than XZ. For in unequal circles equal straight lines

dra>\-n perpendicular to the diameter cut off smaller

parts of the diameter in the greater circles, and
is equal to. Now in the same time in which A
travels along the distance the extremity of

the radius BA has described a greater arc than
in the greater circle. For the natural travel is equal,

but the unnatural is less ; and BY is less than XZ :

but one expect them to be in proportion, the

two that is vhose travel is natural, and the tvo
whose travel is unnatural.

The point has actually travelled over HB, which
is greater than. Now in the given time (i.e., that

in which AX moves to) AB must have travelled

over the arc ; for that will be its position, when
the proportion betAveen the natural and unnatural

movements is true. If, then, the natural movement is

greater in the greater circle, the unnatural movement
would at that point have the same proportion only

in the sense that the point would travel along the

arc in the same time as the point X would travel

along the arc. For in that case the natural move-
ment of the point carries it to , but its unnatural

movement to K. For is the perpendicular

dropped from H. Then is in the same ratio to

KB, as is to ZX. This will be ob\ious if and
X are joined respectively to and ." But if the

distance travelled by is either greater or less than
HB, the result will not be the same, nor will the
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MECHANICAL PROBLEMS, 1-2

proportion betvveen the natural and unnatural move-
ments be the same in the• circles.

From what has already been said the reason why
the point more distant from the centre travels more
quickly than the nearer point, though impelled by
the same force, and why the greater radius describes

the greater arc, is quite obxious. Why also greater

balances are more accurate than smaller ones, is

clear from these considerations. The cord which

suspends the balance is the centre (for it is a fixed

point), and the parts on either side of the balance

scale are the radii from the centre. Now the ex-

tremity of the balance scale must move at a greater

rate under the influence of the same weight, inas-

much as it is further from the cord, and consequently

in small balances some weights must make no im-

pression on the senses, but in large balances the move-
ment must be obvious ; for there is nothing to pre-

vent a quantity from moving too little for it to be
observed by the senses. But in a large balance the

same weight makes the movement \isible. Some
movements are obvious in both cases, but are much
more obvious in larger balances, because then the

extent of the svving is much greater for the same
weight. This is how sellers of purple arrange their

weighing machines to deceive, by putting the cord

out of the true centre, and pouring lead into one arm
of the balance, or by employing wood for the side

to which they vvant it to incline taken from the root

or from where there is a knot. For the part of the

tree in which the root lies is heavier, and a knot is

in a sense a root.

2. If the cord supporting a balance is fixed from

above, when after the beam has inclined the weight
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MECHANICAL PROBLEMS. 2

is removed, the balance returns to its original position.

If, however, it is supported from below, then it does

not return to its original position. Why is this r It

is because, when the support is from above (vhen the

Aveight is applied) the larger portion of the beam is

above the perpendicular. For the cord is the per-

pendicular. So that the greater weight must swing

dcs^Tiwards until the line di\'iding the beam coincides

with the perpendicular, because the greater veight
hes in the raised part of the beam. Let the

beam be a straight one represented by , and the

cord be AA. When this is driven doA\Tiwards the

perpendicular \11 be represented by, if the

weight is attached in the direction of B. The face

will then adopt the position E, and the face that

of Z, so that the line bisecting the beam at first was
in the position of the perpendicular AM, but when the

weight was attached took up the position. Con-

349



ARISTOTLE
850 a

€' €*

, ev ,€ €. iav

, -€ • € . iav^
20 ^, €€.

fj ,
€•

/3€• ,
* , ,

25 . ^ .
, ,

, ,.
.

" Aristotle is wrong in the details of his second case.

If the beam is supported from below, it is in unstable equi-
librium, and therefore any weiglit placed on one arm would
cause that arm to sink, imtil the beam fell off the pivot.

The beam would only keep its position if it were supported
at its centre of gravity—viz, at I.
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MECHANICAL PROBLEMS, 2

sequently that part of the beam in its position EZ
which is outside the perpendicular A^I \\ exceed

half the beam by. If, then, the \veight is removed
from the arm E, the arm must be depressed, for the

arm is the smaller. If, then, the cord is attached

from above, the balance returns again to its original

position.

If, hovever, the support is from below, the opposite

results ; for the portion of the beam which is

lower than the perpendicular dividing it is more than

half; consequently it does not return to its place ; for

the part rising above is lighter. Let the straight beam

be repesented by, the perpendicular being,
and this bisects. WTien the weight is attached

to the arm N, \\ill take up the position and
\vi\\ take up the position P, while A will go to,
so that KO is greater than A by. Now when
the weight is removed the beam must keep its new
position ; for the excess over half the beam beyond

acts as a weight and depresses the beam."
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MECHANICAL PROBLEMS, 3

3. Why is it that small forces can move great

weights by means of a lever, as Avas said at the begin-

ning of the treatise, seeing that one natm-ally adds

the weight of the lever ? For surely the smaller

weight is easier to move, and it is smaller ^\^thout the

lever. Is the lever the reason, being equivalent to a

beam with its cord attached below, and divided into

two equal parts ? For the fulcrum acts as the attached

cord : for both these remain stationary, and act as a

centre. But since under the impulse of the same
weight the greater radius from the centre moves the

more rapidly, and there are three elements in the

lever, the fulcrum, that is the cord or centre, and the

tAvo weights, the one which causes the movement, and
the one that is moved ; now the ratio of the weight

moved to the weight moving it is the inverse ratio of

the distances from the centre. Now the greater the

distance from the fulcrum,the more easily it will move.

The reason has been given before that the point

further from the centre describes the greater circle,

so that by the use of the same force, when the motive

force is farther from the lever, it mil cause a greater

movement. Let AB be the bar, be the weight,

and the mo\ang force, the fulcrum ; and let
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MECHANICAL PROBLEMS, 3-5

be the point to which the moving force travels and
the point to which the weight moved travels.

4. Whv do the rowers in the middle of the ship

contribute most to its movement ? Is it because the

oar acts like a bar ? For the thole-pin is the fulcriuri

(for it is fixed), and the sea is the veight, which the

oar presses ; the sailor is the force which moves the

bar. In proportion as the moving force is further

away from the fulcrum, so it always moves the weight

more ; for the circle described from the centre is

greater, and the thole-pin, which is the fulcrum, is the

centre. The largest part of the oar is within in the

centre of the ship. For the ship is broadest at this

point, so that it is possible for the greater part of the

oar to be within the sides of the ship on either side.

Therefore the movement of the ship is caused, because

the end of the oar which is within the ship travels

forAvard when the oar is supported against the sea,

and the ship being fastened to the thole-pin travels

forward in the same direction as the end of the oar.

The ship must be thrust forvard most at the point at

which the oar displaces most sea, where the distance

betAveen the handle and the thole-pin is greatest.

This is the reason why those in the middle of the ship

contribute most to the movement of the ship : for that

part of the oar which stretches inside from the thole-

pin i^ greatest in the middle of the ship.

5. Why does the rudder, which is small and at the

end of the vessel, have so great power that it is able

to move the huge mass of the ship, though it is moved
by a smaller tiller and by the strength of but one
man, and then without violent exertion ? Is it

because the rudder is a bar, and the helmsman works
a lever ? The point at which it is attached to the ship
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MECHANICAL PROBLEMS, 5

is the fulcrum, the Avhole rudder is the bar, the sea is

the weight, and the helmsman is the motive force.

The rudder does not strike the sea at right angles to

its length, as an oar does. For it does not drive the

ship forward, but turns it while it moves, receiving

the sea at an angle. For since the sea is the weight, it

turns the ship by pushing in a contrary direction.

For the lever and the sea turn in opposite directions,

the sea to the inside and the lever to the outside. The
ship follows because it is attached to it. The oar

pushes the veight against its breadth, and being
pushed by it it in return drives the ship straight for-

ward ; but the rudder, being placed aslant, causes

movement also to be at an angle, either in one
direction or the other. It is placed at the end and
not in the middle of the ship, because the part moved
can move most easily when the moving agent acts

from the end. For the first part moves most rapidly

because as in other travelling bodies the travel ceases

at the end, so in a continuous body the travel is

weakest at the end. If. then, it is veakest there, it is

at that point easiest to shift it from its position. This
is why the rudder is at the stern and also because, as

there is verj• little movement at that point, the dis-

placement is much greater at the end, because the
same angle stands on a large base, and because the
enclosing lines are greater. From this it is obvious
why the ship moves further in an opposite direction

than the oar-blade ; for the same mass, when moved
by the same force, will travel further in air than in

water. For let AB be the oar, the thole-pin, and A
the part of the oar inside the ship, that is, the handle of
the oar, while the point is the end in the sea. Now
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MECHANICAL PROBLEMS, 5

if the point A be moved to the point A, the point

will not be at ; for BE is equal to AA, and it

thus have travelled an equal distance. But it is

smaller, and it^ be at the point Z. The point

then cuts the line AB, not where is but below. For
BZ is less than AA, just as is less than A ; for

the triangles are similar. The centre will also be
displaced ; for it moves in the opposite direction to

the part B, which is in the sea, and in the same direc-

tion as A, the part in the boat, and A has changed its

position to A. So the position of the ship will be
changed, and the point where the handle of the oar is

will be moved. The rudder acts in the same way
except that it does not contribute anything to the

forward movement of the ship, but only pushes the

stem sideways in one direction or the other ; for the

bow moves in the opposite direction to the rudder.

The point at Avhich the rudder is attached must be
regarded as the pivot of the moving part, and func-

tions like the thole-pin for the oar ; but the centre

of the ship is moved in the same direction as the

rudder. If it is moved inwards the stern moves in
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MECHANICAL PROBLEMS, 5-8

that direction ; but the bow moves in a contrary

direction, for vhile the bow remains in the same
place the whole ship changes position.

6. Why is it that the higher the yard-arm, the faster

the ship travels with the same sail and the same -ind ?

Is it because the mast acts as a lever with its base in

which it is fixed as a fulcrum ? Then the weight
which requires to be moved is the ship, and the agent
of movement is the wind in the sail. If. then, it is true

that the farther the fulcrmn, the more easily and
rapidly does a given power move a given weight, then
the yard-arm being higher makes the sail also farther

away from the base vhich is the fulcrum."

7. Why is it that, when the wind is unfaurable
and they wish to run before it, they reef the sail in

the direction of the helmsman, and slacken the part

of the sheet towards the bows ? Is it because the

rudder cannot act against the wind when it is stormy,
but can when the wind is slight and so they shorten

sail ? In this way the A\ind carries the ship forward,

Ijut the rudder turns it into the wind, acting against

the sea as a lever. At the same time the sailors fight

against the wind ; for they lean over in the opposite

direction.

8. Why are round and circular bodies easiest to

move ? It is possible for a vheel to move in three

ways ; first, it may move along the felloe, the centre

mo\ing also, just as the wheel of a cart revolves ;

^^econdly , it may move about the centre, Hke a pulley,

the centre remaining fixed ; thirdly, it may move in a

plane parallel to the ground, the centre still remaining

right angles both to the ship and the wind) the higher the
sail the more the bows dip, owing to the resolved part
of the force acting downwards.
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MECHANICAL PROBLEMS, 8

fixed, as the potter's wheel revolves. All such move-
ments are fast because the contact vith the ground is

slight, as a circle has only one point of contact, and
because of the absence of friction ; for the angle of

the circumference is away from the ground. If also

it meets a body, it again only comes into contact with
a small surface. If, on the other hand, the body were
rectilinear, it because of its straight side touch
the ground for a considerable distance. Again, the
mover moves it in the same direction as its weight
inclines. For when the diameter of the circle is at

right angles to the ground, as the circle only touches
the ground at one point, the diameter divides the
weight equally on both sides of it ; but when it moves
the weight is immediately more in the direction of

the movement, as though its balance were throvn
that way. Consequently it is easier for the pusher to

move it forward ; for any bodv is easily moved in the
direction towards Avhich it inclines, and is similarly

difficult to move in a direction opposite to its weight.

Some say that the circumference of a circle travels

perpetually, just as things remain at rest owing to

resistance, as one can see in the case of greater circles

in comparison with less. For greater circles move
quickly and move greater weights bv the application

of the same force, because the angle of the greater
circle has considerable influence in comparison with
that of the lesser, and is in the same ratio as the
diameter ofthe one bears to the diameter of the other.

Now every circle is greater than some smaller one ; for

there are an infinite number of smaller circles. Now
if it is a fact that one circle has weight in comparison
with another, and is therefore easy to move, there are

cases in which the circle and the things moved by it
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MECHANICAL PROBLEMS, 8-10

have an additional inclination ; that is, when they do
not touch the surface >vith the felloe, but either move
parallel mth the ground, or ^^^th the motion ofpulleys;

for in this position they move ver\' easily, and move
weights as well. But this is not due to the small

degree of contact and friction, but to another cause.

This is the one mentioned before, that a circle con-

sists of t>vo directions of motion, so that the Aveight

must ahvays incline in the direction of one of them ;

thus the mover always impels it in the direction in

Avhich it is already travelling, when they move it in

any direction in a line with its circumference. For
thcA' are moAing it when it is already travelling ; for

the moving force drives it in the direction of the

tangent, while the circle itself moves in the direction

of its diameter.

9. \VTiy is it that Ave can move more easily and
quickly things raised and drawn by means of greater

circles ? For instance larger pulleys work better than

smaller ones and so do large rollers. Surely it is

because, the distance from the centre being larger, a

greater space is covered in the same time, and this

result will still take place if an equal Aveight is put

upon it, just as we said that larger balances are more
accurate than smaller ones. For the cord is the centre

and the parts of the beam which are on either side of

the cord are the radii of the circle.

10. Why is a balance moved more easily when it is

without a weight than Avhen it has one ? In the same
way in the case of a wheel or anything of the kind the

smaller and lighter is more easily moved than the

larger and heavier. Is it because the Aveight is more
difficult to move, not only in the opposite direction

but at an angle .'' For it is hard to move a thing in the
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MECHANICAL PROBLEMS, 10-13

opposite direction to its weight, but easy in the

direction of its weight ; but it does not inchne at an
angle.

1 1

.

Why are heavy weights more easily carried on
rollers than on carts, though the latter 's wheels are

larger while the circumference of rollers is small ? Is

it because in the case of rollers there is no friction,

but in the case of carts there is the axle, and there is

friction on that ; for there is pressure upon it not only

from above, but also horizontally ? But a weight
resting on rollers moves at tvro points of them, the

ground supporting from belov and the veight
pressing from above ; for the circle is revohing at

both these points, and is impelled in the direction it

travels.

12. WTiy does a missile travel further from the sUng
than from the hand ? And yet the thrower has more
control with his hand than when he has a suspended
weight. In the case of a shng he has tvo weights to

move, that of the sling and that of the missile,

whereas in the former case he has the missile only.

Is it because the man vho hurls the missile has it

already mo^'ing in the sHng (for he only lets it go after

swinging it round in a circle many times), but when
projected from the hand it starts from rest ? For
everything is easier to move when it is already set in

motion than \vhen it is at rest. Is this, then, one

reason, and is this another, that in using a sling the

hand becomes the centre and the sling the radius ?

The greater then the radius, the faster the movement.
But the cast from the hand is at a small distance com-
pared to the sling.

13. \^"hy are the larger handles more easy to move
round a spindle than smaller ones, and in the same
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MECHANICAL PROBLEMS, 13-15

way less bulky windlasses are more easily moved than
thicker ones by the application of the same force ?

Is it because the \v-indlass and the spindle are the

centre and the parts which stand away from them are

the radii ? Now the radii of greater circles move more
quickly and a greater distance by the application of

the same force than the radii of smaller circles ; for

by the application of the same force the extremity
which is farther from the centre moves more. This is

why they fit handles to the spindle with which they
turn it more easily ; in the case of light windlasses

the part outside the centre travels further, and this

is the radius of the circle.

14. Why is a piece of wood of equal size more easily

broken over the knee, if one holds it at equal distance

far away from the knee to break it, than if one holds

it by the knee and quite close to it ? And similarly

if one supports the wood on the ground and then put-

ting the foot on it one breaks it with the hand, it

breaks more easily if the hand is at some distance

rather than if one holds it at a point close to the foot.

Is it because in one case the knee and in the other the

foot is the centre ? But the farther it is a\vay from
the centre the more easily is everything moved. And
what is being broken must necessarily be moved.

15. WTiy are the stones on the seashore which are

called pebbles round, when they are originally made
from long stones and shells ? Surely it is because in

movement what is further from the middle moves
more rapidly. For the middle is the centre, and the
distance from this is the radius. And from an equal
movement the greater radius describes a greater

circle. But that vhich travels a greater distance in an
equal time describes a greater circle. Things travel-
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MECHANICAL PROBLEMS, 15-17

ling >\ith a greater velocity over a greater distance

strike harder ; and things which strike harder are

themselves struck harder. So that the parts further

from the middle must always get Avorn down. As this

happens to them they become round. In the case

of pebbles, owing to the movement of the sea and
the fact that they are moving ^\-ith the sea, they
are perpetually in motion and are liable to friction

as they roll. But this must occur most of all at

their extremities.

16. WTiy are pieces of timber weaker the longer

they are, and Avhy do they bend more easily when
raised ; even if the short piece is for instance two
cubits and light, while the long piece of a hundred
cubits is thick ? Is it because the length of the \vood

in the act of raising it forms the lever, weight and
fulcrum ? For the first part of it, that which the hand
raises, acts as a fulcrum, the part at the end is the

weight. Consequently the greater the distance from
the fulcrum the more it must bend ; for the greater

the distance from the fulcrum the greater the bending
must be. So the ends of the bar must be raised. If,

then, the bar bends, it bend more the more it is

raised—a condition which occurs in the case of long

pieces of vood ; whereas in short pieces the end is

close to the fulcrum, which is at rest.

17. ^^^ly are great weights and bodies of consider-

able size spht by a small wedge, and >vhy does it exert

great pressure ? Is it because the vedge consists

of two levers opposite to each other ? And each

has both a weight and a fulcrum, >vhich works either

upwards or do^^nwards. The travel of the blo\t• is

rlie weight which strikes and causes movement, and
which makes the weight heavy ; and because it
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MECHANICAL PROBLEMS, 17-18

moves an already moving object Avith considerable

speed, the force is even greater. Great forces then

follow vhat is in itself a small object ; so we do not

notice that it produces a considerable movement in

comparison with its size. Let be the wedge,
and the block to which it is applied.
AB is the lever, and the weight is below at B, while

is the fulcrum. Opposite this is the other lever. When is struck it makes use of both these

levers ; for at the point there is an upward thrust.

18. WTiy is it that if one puts two pulleys on two
blocks which support each other in opposite directions,

and passes a rope round them in a circle, vith one end
suspended from one of the blocks, and the other either

supported by or passed over the pulleys, if one drags

one end of the rope, one can draw up great veights,

even if the dragging force is small ? Is it because the

same weight, if less force is used, can be raised, if a

lever is employed, than by hand ? The pulley acts in

the same way as the lever, so that even one Avill drav
the weight more easily and will raise a much hea\ier

weight with less pull than by hand. And two pulleys
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MECHANICAL PROBLEMS. 18-20

will quickly raise more than twice as much. For the
second rope is drawing even less veight than it would
be, if it were drawing by itself, when the one rope is

passed over the other ; for that makes the weight still

less. So if one puts the rope over still more, a great
difference is made by a few pulleys, so that supposing
a weight of four minae is being borne by the first,

much less is being borne by the last. In this way in

building construction they can easily raise great
weights ; for they shift from the one pulley to the
other, and again from that to capstans and levers

;

and this is equivalent to making man'^ pulleys.

19. Why is it that if one puts a large axe on a block
of wood and a heavy weight on top of it, it does not
cut the vood to any extent ; but if one raises the axe
and strikes ith it, it splits it in half, even if the striker

has far less weight than one placed on it and pressing

it down ? Is it because all vork is produced by
movement ; and a hea^'' object produces the move-
ment of weight more when it is moing than vhen it

is at rest ? WTien the weight lies on it, it does not
produce th6 movement of the weight, but when it

travels it produces both this movement and that of
the striker. Moreover, the axe acts like a wedge

;

but the wedge, though it is small, splits large pieces

of wood, because it is composed of two levers fixed

together, and acting in opposite directions.

20. How is it that a steelyard can weigh hea\-y

pieces of meat for a small weight, when the whole
apparatus is only half the beam ? For from the point
at which the weight is placed, there hangs only the
scale-pan, while on the other end there is nothing but
the steelyard. Is it because the steelyard is both
balance and lever at the same time ? It is a balance
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MECHANICAL PROBLEMS, 20-21

insomuch as each of the cords becomes the centre of

the steelyard. Now at one end it has a scale-pan, and
at the other instead of a pan it has a round weight,

which is fastened on to the beam, just as if one were
to put the other scale-pan and the weight at the other

end of the steelyard ; for it is clear that it draAvs just

as much weight vhen it lies in the other pan. But in

order that the one beam may act as a number of

beams, a number of small cords are attached to such a

beam ; in each case the part on the side of the round
ball constitutes half of the steelyard, and the weight
acts equally when the small cords are moved aAvay

from each other, so that it is possible to measiu-e how
much weight the object lying in the scale-pan draws

;

so that one knows, when the steelyard is straight, how
much weight the scale-pan holds according to the posi-

tion of the rope, as has been said. Speaking generally

this is a balance, having but one scale-pan, in whicn
the M'eight is placed, the other being that in which the

weight of the steelyard lies. So the steelyard at the

opposite end is the ball weight. Being made in this

way it acts as a number of beams, according to the

munber of cords it possesses. But the cord nearer to

the scale-pan and the weight thereon draws a greater

weight, because the vhole steelyard is really an
inverted lever (for each cord is the fulcrum which
supports from above, and the weight is what is in the

scale-pan), but the greater the distance of the beam
from the fulcrum, the more easily does it move, but
in this case it produces a balance, and balances the

weight of the steelyard by the ball weight.

21. Why do dentists find it easier to take out teeth

by applying the >veight of the forceps than vith the

bare hand ? Is it because the tooth more easily slips
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MECHANICAL PROBLEMS, 21-22

from the hand than it does from the forceps ? Or
does iron• slip more easily than the hand and also does

not press evenly on the tooth all round ? For the

flesh of the fingers being soft should stick more easily

and fit more readily round it. But the forceps are

really two levers vorking in opposite directions, hav-

ing the point at which the blades are joined together

as the fulcrum ; dentists use this instrument for

extraction because they find it moves more easily.

Let one end of the forceps be A and the other, the

end which extracts, B, Now the one lever is and
the other and is the fulcrum ; the tooth is

at the point I, Avhere the extremities of the forceps

come together ; this is the weight. The dentist

holds the tooth with BZ and moves it at the same
time ; but vhen he has moved it he can extract it

more easily \\ith the hand than with the instrument.

22. Why can one easily break nuts ^^ithout a blo\v

in instruments made to break them ? For the con-

siderable force of motion and violence is missing.

Moreover one could break them more quickly with

hard and heavy nutcrackers than •ith wooden and
light ones. Is it because the nut is crushed in two
directions by two levers, and heavy bodies are easily

split by a lever ? For nutcrackers consist of tvo
levers having the same fulcrum, namely the point of

junction, the point A in the figure. Just, then, as the
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MECHANICAL PROBLEMS, 22-23

extremities EZ could easily be pushed apart, so they

can easily be brought together by small force applied

at the points and . So the two arms and

being levers produce as much or even more force

than that which the Aveight produces in a blow ; for

by raising them they are raised in opposite directions,

and when they crush they break vhat is at the point

K. For exactly the same reason the nearer is to

the point A the more quickly is it crushed ; for the

farther the distance the lever is from the fulcrum, the

more easily and the more considerably does it move
it by use of the same force. A is then the fulcrum

and is the lever, as also is. The nearer,

then, that is to the angle A the nearer it is to the

junction at A ; and this is the fulcrima. It follovs

therefore that ZE is raised farther by the use of the

same force. So that when the raising is from two
opposite directions, it must be the more crushed ; and
that which is more crushed is more easily broken.

23. Why is it that in a rhombus, when the extreme
points travel in two movements, they do not each

travel along an equal straight line, but one travels

much farther than the other ? It is only another way
of asking the same question to inquire why the travel-

ling point passes through a distance less than the

side .'' For the diagonal is the less distance and the
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MECHANICAL PROBLEMS, 23

side the greater ; the one travek with one motion and

the other with tvo. Let A travel towards B, and

towards A -s^ith the same velocity along the line AB

;

again let AB travel along parallel to with

the same velocity as these. The point A must be
carried along the diagonal and along ,
and each must arrive at the end at the same time,

and AB moves along the side . For let the

point A be carried along AE, and AB along to AZ,
so as to make ZH parallel to AB, and a line drawn
from to complete the parallelogram. The paral-

lelogram thus formed is similar to the whole. Then
AZ is equal to AE, so that the point A is borne along

the side AE. Then AB would travel along AZ and
\vi\\ therefore be on the diagonal at . And it must
alwaA'S travel along the diagonal. At the same time

the side AB •will travel along the side , and the

point A will travel along the diagonal AA. Similarly

it can be proved that the point is borne along the

diagonal ; for BE is equal to BH. When, then,

the parallelogram is completed by a hne drawn from

, the enclosed parallelogram is similar to the vhole.

The point \\ill be on the diagonal at the intersection
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MECHANICAL PROBLEMS, 23

of the diagonals, and the side will travel along the

side at the same time as the point will tra•el along

the diagonal. Then the point Avill travel many
times more than AB, and the side travel along
the lesser side, though carried at the same velocity,

and the side in one journey has travelled further than
A. The more acute-angled the rhombus is the less

the diagonal becomes and the greater , but
the side is less than . For it is odd, as has been
said, that the point travelling along two components
should sometimes move more slowly than that travel-

ling along one, and that when both points are given

an equal velocity one should travel a greater distance

than the other.

But the reason is, that when a point moves from an
obtuse angle, the two paths are more or less opposite,

I mean the path which the point travels and that in

Avhich it is impelled along the side ; A\'hen on the
other hand the point moves from the acute angle it is

almost being borne in the same direction. For the

angle made by the sides assists to move the point along
the diagonal ; and in proportion as the one makes
the angle more acute and the other more obtuse, so

the former travels more slowly and the latter more
quickly. For they are more in opposite directions be-

cause the angle is more obtuse ; but in the other case

they approximate more nearly to the same direction

because the lines are closer together." For the point

in both its movements is travelling nearly in the
same direction ; for the one movement is assisted by
the other, and the more acute the angle the more this

sultant velocities of the two particles, and consequently the
respective distances travelled by them in unit time will depend
entirely on the angles of the parallelogram.
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MECHANICAL PROBLEMS, 23-24

becomes true. But with A the opposite is the case ;

for the point itself is travelling toAvards B, A\hile

the side tends to divert it to . The more obtuse
the angle, the more opposed to each other do the
two movements become ; for the lines approach
more nearly to the straight." If they were entirely

straight, they Avould be entirely opposite. But the
side travelling in one direction is checked by nothing.

Naturally therefore it traverses the greater distance.

24. A difficulty arises as to how it is that a greater
circle when it revolves traces out a path of the same
length as a smaller circle, if the are concentric.

When they are revolved separately, then the paths
along which they travel are in the same ratio as their

respective sizes. Again, assuming that the two have
the same centre, sometimes the path along which they
revolve is the same size as the smaller circle would
travel independently, and sometimes it is the size of
the larger circle's path. Now it is evident that the
larger circle revolves along a larger path. For an
examination of the angle which each circumference
makes with its own diameter shows that the angle of

the larger circle is larger, and of the smaller circle

smaller, so that they bear the same ratio as that of
the paths on which they travel bear to each other.

Yet on the other hand it is clear that they do revolve

over the same distance, when they are described
about the same centre ; and thus it comes about that
sometimes the revolution is equal to the path which
the larger circle traces out, and sometimes to that

of the smaller. Let be the greater circle and

same velocity as the ship in a direction exactly opposite to the
ship's motion, he will not move at all, relatively to a fixed
point on the land.
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MECHANICAL PROBLEMS, 24

EHB the less, with A as the centre of both. Let the
line ZI be the path traced by the circumference of
the larger circle, when it travels independently, and

HK the path travelled independently by the smaller

circle, HK being equal to. If I move the smaller

circle I am mo\ing the same centre, namely A ;

now let the larger circle be attached to it. At the
moment when A becomes perpendicular to HK,

also becomes perpendicular to ZA ; so that it

will have invariably travelled the same distance,

that is HK, the distance over which the circumfer-

ence HE has travelled, and ZA that over which
has travelled. Now if the quadrant in each case

has travelled an equal distance, it is obvious that the
whole circle vvill travel over a distance equal to

the whole circumference, so that when the hne BH
has reached the point K, then the arc of the circum-
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MECHANICAL PROBLEMS, 24

ference will have travelled along ZA, and the circle

have performed a complete revolution.

Similarly, if I move the large circle and fit the small

one to it, the two circles being concentric as before,

the line AB will be perpendicular and vertical at the

same time as, the latter to ZI, the former to.
So that whenever the one shall have traversed a dis-

tance equal to, and the other to ZI, and ZA has

again become perpendicular to ZA, and AH again to

HK, the points and will again be in their original

positions at and I. As, then, nowhere does the

greater stop and wait for the less in such a way as to

remain stationary for a time at the same point (for

in both cases both are moving continuously), and as

the smaller does not skip any point, it is remarkable
that in the one case the greater should travel over a

path equal to the smaller, and in the other case the

smaller equal to the larger. It is indeed remarkable
that as the movement is one all the time, that the

same centre should in one case travel a large path
and in the other a smaller one. For the same thing

travelling at the same speed should always cover an
equal path ; and mo\nng anything with the same
velocity implies travelling over the same distance in

both cases.

To discover the cause of these things we may start

with this axiom, that the same or equal forces move
one mass more slo\vly and another more rapidly.

Let us suppose that there is a body which has no
natural movement of its own ; if a body which
has a natural movement of its own moves the
former as well as itself, it will move more sloAvly

than if it moved by itself; and it will be just the
same if it naturally moves by itself, and nothing is
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MECHANICAL PROBLEMS, 24

moved with it. It is impossible for it to have a

greater movement than that which moves it ; for

it moves not with a motion of its own, but with that
of the mover.
Suppose that there are two circles, the greater A

and the lesser B. If the lesser were to push the
greater without revolving itself it is clear that the
greater travel along a straight path as far as it is

pushed by the lesser. It must have been pushed as

far as the small circle has moved. Therefore they have
travelled over an equal amount of the straight path.

So if the lesser circle were to push the larger while
re\-ol\ing, the latter would be revolved as well as

pushed, and only so far as the smaller revolves, if it

does not move at all by its o\^-n motion. For that

which is moved must be moved just so far as the mover
moves it ; so the small circle has moved it so far and
in such a way, e.g. in a circle over one foot (let this

be the extent of the movement), and the greater
circle has moved thus far. Similarly, if the greater
circle moves the less, the small circle will move exactly
as the greater does. (This will be true) whichever of
the twocircles is moved independently, whether fast or

slovly ; so the lesser circle >\ill trace a path at the same
velocity, and of the same length as the greater does.

This, then, constitutes our difficulty, that they do not
behave in the same way when joined together; that is

to say, if one is moved by the other, not in a natural
way nor by its movement. For it makes no differ-

ence whether it is enclosed and fitted in or whether
one is attached to the other. In the same way, >vhen
one produces the movement, and the other is moved
by it, to whatever distance the one moves the other
will also move. Now when one moves a circle which is
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" Aristotle's point here is sound though curiously expressed.

Joined concentric circles have the same angular velocity, but

unequal cogged wheels have different angular velocities.

* The ambiguity of the phrase " path of a circle " has

confused the argument. It may mean (1) movement of the

centre; (2) movement of a point on the circumference;

(3) e.ff. the impression made by a tyre on a road. Probably
Aristotle usually means (3). It is not easy to be sure whether
he has seen the true solution of this problem, viz. : in one case
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MECHANICAL PROBLEMS, 2-25

leaning against or suspended from another, one does

not move it continuously ; but when they are fastened

about the same centre, the one must of necessity

revolve with the other. But nevertheless the other

does not move v^'ith its own motion, but just as if it

had no motion. This also occurs if it has a motion of

its own, but does not use it. When, then, the large

circle moves the small one attached to it, the smaller

one moves exactly as the larger one ; when the small

one is the mover, the larger one moves according to

the other's movement. But when separated each of

them has its own movement." If anyone objects that

the two circles trace out unequal paths though they
have the same centre, and move at the same speed,

his argument is erroneous. It is true that both circles

have the same centre, but this fact is only accidental,

just as a thing might be both " musical " and " white."
For the fact of each circle having the same centre does
not affect it in the same way in the two cases. When
the small circle produces the movement the centre,

and origin of movement belongs to the small circle,

but when the large circle produces the movement,
the centre belongs to it. Therefore what produces
the movement is not the same in both cases, though
in a sense it is.**

25. Why do they make beds with the length double
the ends, the former being six feet or a little more and
the latter three ? And why do they not cord them
diagonally ? Probably they are of those dimensions,
that they may fit ordinary bodies ; for the length is

twice the ends, the length being four cubits and the
width two. They do not cord them diagonally, but

the circle revolves on, while the larger circle both rolls
and slips in ZI.
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MECHANICAL PROBLEMS, 25

from side to side, that the timbers may be less

strained ; for these are most easily split when they
are cleft in a natural direction, and they suffer most
strain when pulled in this way. Moreover, since the
ropes have to bear the weight, they will be much less

strained if the AA-eight is put on the ropes stretched
crosswise than diagonally. Also in this vay less rope
is expended. Let AZHI be the bed, and let ZH be
bisected at B. The holes in are equal to those in
ZA. For these sides are equal ; and the whole length

^ "^ ^ ' HA,. ^- Q ^ .

Fig. 1 Fig. 2

is t^vice. they cord them as has been
explained from A to B, then to , then to , and then
to and then to and so on continuously imtil they
return to the other comer. For the terminations of
the rope are at two corners.

Now the lengths of rope that form the angles are

equal, e.g. AB and to and. For the same
proof shows it in each case. For instance, AB is equal
to ; for the opposite sides of the parallelogram
BHKA are equal, and the holes are an equal distance
apart. is equal to A ; for the angle at is equal
to the angle at ; for the exterior angle of a parallelo-

gram is equal to the interior and opposite ; and the
angle at is half a right angle ; for is equal to A,
and the angle at is a right angle. Again, the angle
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» Fig. 1 probably represents the bed correctly strung
according to his idea. His " diagonal " stringing is incom-
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MECHANICAL PROBLEMS, 25-26

at is equal to the angle ; for the angle at is a
right angle, since the one side is double the other, and
is bisected at B. So is equal to EH ; and is

also equal to it ; for it is parallel to it, so that is

equal to . And to . Similarly also the

other sides forming the turns can be shown to be
equal pair by pair. So that it is clear that there are

four lengths of rope equal to AB in the bed ; and
whatever number of holes there are in ZH, there will

be half the niunber in ZB, which is half of it. So that

in half the bed there are as many lengths of rope as

there are in BA, and just as many holes as there are

in BH. This is equivalent to saving as many as there

are in AZ plus BZ. But if the ropes were fastened
diagonally as in the bed .^, the halves are not of

the same length as the sides of both AZ and ZH, but
they are the same number as the holes in ZB, A ;

for AZ, BZ being two hnes are greater than AB. So
that the rope is greater by the amount that the trwo

sides are greater than the diagonal."

26. Why is it more difficult to carry long timbers on
the shoulders by the end than by the middle, pro\ided
that the weight is equal in the t>vo cases ? Is it

because the \ibration of the end of the timber pre-

vents the carrying, because it interferes with the

carrying by its \ibration ? Hardly, because even if

it does not bend at all, and is not very long, still it is

more difficult to earn»' it by the end. For the same
reason that it is more easily lifted from the middle

prehensible. If, however, he means a cord from A to (as in

Fig. 2) and to and then other cords parallel to these
diagonals, he will evidently be left with alternate holes on the
longer sides unemployed. If, of course, he intends to join

these {e.g. EK in Fig. 2) he will certainly need more cord
than by the method of Fig. 1.
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MECHANICAL PROBLEMS, 26-28

than from the end, it is easier to carry it in this

position. The reason is that when raised from the

middle each end tends to Ughten the other, and the

one end assists in hfting the other. For the middle

acts as a centre, whether it is being lifted or carried.

Each of the two ends by pressing do^vnwards raises

the other in an upward direction. But when raised or

carried from the end this does not happen, but all the

Aveight presses in one direction. Let A be the centre

of a piece of timber Avhile the ends are and ,
\Mien lifted or carried from A, the end pressing

Bl

downwards tends to raise the end , while pressing

do\n3wards tends to raise ; this is not what happens
when thev are both raised together.

27. \Mi'y is it that if the weight in question is

extremely long, it is harder to raise it on the shoulder,

even if one carries it by the middle, than if it is

smaller ? In the pre\-ious case it was stated that it

was not due to \ibration ; but in this case it is. For
when the timber is longer the ends vibrate more, so

that it would be more difficult for the bearer to carry

it. The reason Avhy the \ibration is greater is, that

under the influence of the same movement the ends

shift further, inasmuch as the timber is longer. For
the shoulder is the centre, at A (and this remains

stationary), and AB and A are the radii from the

centre. In so far as the radius, that is AB or, is

larger the more movement will take place in the mass.

This has been demonstrated before."

28. WTiy do men make s\«ng-beains at wells in the
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MECHANICAL PROBLEMS, 28-30

way they do ? For they add the weight of the lead

to the wooden beam, the bucket itself having weight

whether empty or full. Is it because the machine

functions in two stages (for it must be let down and

drawn up again), and it can easily be let down whereas

it is difficult to draw up ? The disadvantage, then, of

letting it do\^Ti rather more slowly is balanced by the

advantage of lightening the weight when drawing it

up. The attachment of lead or a stone at the end of

the svving-beam produces this result. For thus, when
one lets doA\-n the bucket by a rope, the weight is

greater than if one let the bucket down alone and

empty ; but when it is full, the lead dravvs it up, or

whatever weight is attached to it. So that on the

average the tvvo processes are easier than they would

be in the other case.

29. Why is it that when two men carry a weight

between them on a plank or something of the kind,

they do not feel the pressure equally, unless the vveight

is midway between them, but the nearer carrier feels

it more ? Svu-ely it is because in these circumstances

the plank becomes a lever, the weight the fulcrum,

and the nearer of the two carrying the weight is the

object moved, and the other carrier is the mover of

the vveight. For the farther he is from the vveight,

the more easily he moves it, and the more downward
pressure falls on the other, as though the weight

attached pressed in the opposite direction, and became
the fulcrum. But when the vveight is placed in the

middle, the one no more becomes the vveight than the

other, nor does either do the moving, but one is the

weight in just the same sense as the other.

30. WTiy is it that, when men stand up, they rise by
making an acute angle between the lower leg and the
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MECHANICAL PROBLEMS, 30-31

thigh, and between the trunk and the thigh ? Other-

wise they cannot rise at all. Is it because equiUbrium
is always a cause of rest, and a right angle is a type
of equihbriura," and so produces immobility : so the
man is travelhng towards a position in which he makes
equal angles with the earth's surface ; for he will not
be actually at right angles to the giOund ? Or is it

because when standing up he becomes at right angles,

and the man in an erect position must be at right

angles to the ground ? If, then, he is going to arrive

at the perpendicular, that is, so that

his head is immediately above hi^

feet, this must happen when he

rises. For when he is seated, his

head and feet are parallel and not

in one straight hne. Let A be the

head, AB the trunk, the thigh,

and the lower leg. The trunk,

that is AB, is perpendicular to the

thigh, and the thigh to the lower

leg, when the man is seated in

this position. So that while in this position he
cannot rise. But he must bend the lower leg, and
bring the feet below the head. This will be the

position if takes up the position, and then he
will rise at the same time as he brings the head and
the feet into the same straight line. And makes
an acute angle with.

31. Why is it easier to move that which is already

mo\ang than that Avhich is stationary ? For instance,

a moving wagon is more easily shifted than it is at the
beginning. Is it for the same reason that it is most
difficult to shift a weight which is moving in the oppo-
site direction For some of the power of the mover is
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MECHANICAL PROBLEMS, 31-34

lost, even if it is much quicker than the object moved.

For the thrust of the body which is being pushed

against has to become slower. In a secondary degree

it is more difficult, if it is at rest ; for what is at rest

offers a resistance. But when a body is moving in the

same direction as the pusher, it acts just as if one

increased the force and speed of the mover ; for by
moving forward itself it has the same effect as would

be produced by the mover.

32. Why do objects thrown ever stop traveUing ?

Is it when the force that discharged them is ex-

hausted, or because of the resistance, or because

of the weight, if any of these is stronger than the

discharging force ? Or is it ridiculous to deal with

these difficulties, when we have not the underlying

principle ?

33. Why, again, does a body travel at all except by
its own motion, when the discharging force does not

follow and continue to push it ^ Surely it is clear that

the initial impulse given causes it to push something

else in the first instance, while this in turn pushes

something else ; it stops when the force which is

pushing the travelling object has no longer power to

push it along, and when the weight of the travelling

object pulls it down more than the power of the

pushing force can drive it forwards.

34. Why can neither small nor great bodies travel

far Avhen thrown, but must ahvays bear a relation to

the thrower ? Is it because an object thrown or

pushed must always offer resistance in the direction

from which the thrust comes ? But that which by its

size cannot give way, or by its weakness cannot offer

any resistance can neither be thrown nor pushed.

That which far exceeds the strength of what pushes
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Laws of Motion

:

First Law.—Every body continues in its state of rest, or
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MECHANICAL PROBLEMS, 34^35

it does not yield at all, but that which is much weaker
offers no resistance. Is it because a travelling body
can only travel as far as it can penetrate into the

depths of the air ? But that which does not move at

all cannot move anything. Both these conditions

occur with these things. For the superlatively great

and the superlatively small may both be regarded as

having no movement ; for the one moves nothing and

the other does not move at all."

35. Why do objects which are travelling in eddying

water all finish their movement in the middle ? Is it

because the travelling object has definite magnitude,

so that it is moving int circles, one less and one

greater, each of its ends being in one of them ? The
greater circle then, because it is travelling more
quickly, turns the object round and drives it sideways

into the smaller circle. But since the travelUng object

has breadth, this second circle produces the same
result, and again drives it into the next inner circle,

until ultimately it reaches the middle. There it

remains because being in the middle it is in the same
relation to all circles. For in each circle the centre is

the same distance from the circumference. Or can

it be because objects Avhich the travel of the whirl-

ing water cannot control because of their weight

(that is, that the \veight of the object overcomes the

speed of the revolving circle) must get left behind
and must travel more sloAvly ? But the smaller circle

travels more slowly ; for the large circle revolves to

the same extent in the same time as the smaller circle,

of uniform motion in a straight line, unless compelled by
the application of a force to change that state.

Third Law.—To every action there is equal and opposite
reaction.
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MECHANICAL PROBLEMS, 35

when the are concentric. So that the object

must be left in each lesser circle in succession until

it comes to the centre. In cases in which the travel

prevails at the beginning, it will do the same until it

stops. For the original circle and then the next must
prevail by its speed over the veight of the object,

so that it viiW pass successively to each smaller circle

ail the time. For an object which does not prevail

must be moved either inside or outside. For that

which is not overcome cannot continue to travel in

the circle in which it is originally. Still less can it

remain in the outer circle ; for the travel of the outer
circle is more rapid. The only thing left is for the
object Avhich is not controlled by the water to shift

to the inside. Now each object always inchnes not
to be controlled. But since its arrival at the middle
puts an end to the movement, the centre is the only
part at rest, and everything therefore must collect

there.
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ON INDIVISIBLE LINES
(DE LINEIS INSECABILIBUS)





INTRODUCTION

This is a most interesting and extremely difficult

treatise, written by some author of the Peripatetic

School. It refers directly to Euclid's Elejtienta,

Book X., and is unintelligible without some under-

standing of Euclid's definitions. Unfortunately the

condition of the manuscripts is most unsatisfactory.

By kind permission of Messrs. Teubner, Apelt's text

has been used for this volume. This together with
his comments in the Introduction has elucidated a

number of difficulties,, but, even so, the thought as

well as the terminology is involved. The treatise is

mainly concerned with a refutation of the theory
that ever}• hue contains a unit which is an indi\'isible

hne. Without the modern \-ie\v of infinity, there is

much which is mathematically brilliant, and on his

own terms the author seems to prove his case. The
main argument is a syllogism :

All lines consist of indivisible lines (Zeno).

All indivisible lines are points.

.•. all hnes consist of points.

Aristotle then demonstrates the absurdity of this

conclusion, thus demolishing the major premiss.
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ON INDIVISIBLE LINES

1. Are there such things as indivisible lines, and
must there be in all magnitudes some unit which has
no parts, as some say ?

If "much" and "biff," and their opposites " few " ?"° *.'?**

j.ii.i,, .S, . ^K 1 .r 1 indivisible
and little, are similarly constituted, and it that units exist,

which has almost infinite divisions is not small, but
big, it is evident that " few " and " little " will have
a limited number of divisions ; if, then, the divisions

are limited, there must be some magnitude which
has no parts, so that in all magnitudes there will be
some indiWsible unit, since in all of them there is a
" few " and a " little."

Moreover, if there is an idea of a Une, and the Idea
is the first of quantities so called, and if the parts are

logically prior to the whole, this unit line must be
indivisible, and the same argument will apply to the
square, triangle, and other figures, and generally
speaking to a plane figure or to any other body ; for

there must be some unit prior in their case too.

Again, if there are elements in a body, and there
is nothing prior to the elements, and if the parts are
prior to the whole, fire and, generally speaking, each
of the elements of the body would be indivisible,

so that there must be a unit without parts, not only
in the world of thought, but also in the world of
perception.
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ON INDIVISIBLE LINES

Again, according to the argument of Zeno, there
must be some magnitude without parts, since it is

impossible to touch an infinite number of things in a
finite time, \vhen touching each of them, and that
vhich moves must first reach half-way, and half

clearly belongs to that which is not without parts.

But if anything travelling along a line touches an
infinite series in a finite time, secondly if the faster it

travels the greater the space it covers in the same
time, and lastly if the movement of thought is the
quickest movement, then even thought must touch
an infinite series one by one in a finite time. If, then,
thought touching the series one by one is counting,
then it must be possible to count an infinite series

in finite time. If this is impossible, then there must
exist an indi\isible line.

The next argument, we are told, is used by the
mathematicians to prove that the indi\isible Une must
exist, if we admit that " commensurate " Unes are
those which are measured by the same unit, and all

the lines measured are " commensurate." For there
must be some length by vhich they are all measured.
And this must be incapable of di\ision. For if it is

divisible, then its parts can also be expressed in the
terms of some unit. For they are commensurate
with the vhole. So that the measurement of each
part would be double its half ; since this is impossible
the unit of measiu-ement must itself be indiWsible.

Again, just as the lines built up from the unit of
measurement are all composed of units without parts,

so also must those be which are once measured bA' it.

The same thing will also happen in plane figures ;

for all the squares on rational Unes are commensurable
with each other, so that their unit of measurement
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" The terms rational and irrational do not mean to Euclid

exactly what they mean to modern mathematicians. All this

part of the treatise must be referred to Euclid's Elementa.
Book X.

lines are said to be commensurate " potentially " by
Euclid, if the squares upon them are commensurate ; e.g.,

two lines, whose lengths are respectively sIS and Vfi, are
" potentially " commensurate, because their squares 3 and 6

are commensurate. This leads us to an explanation of the
terms " apotome " and a " line of two terms."

" Apotome" is a line whose length is a negative binomial
surd ; e.g. let AB be a straight line drawn from A to B, this

/a direction being positive. Then if

A — the length BC is v^^ BC is an
" apotome," being a binomial surd
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ON INDIVISIBLE LINES

will also be without parts. Moreover if any one of

them is cut (on any unit) by a fixed and finite line,

this line will neither be rational nor irrational, nor

-ill belong to any of the categories to which the

rational functions belong, such as " apotome " or " of

terms "
" ; but in themselves they have no

natural characteristics, though they will be rational

or irrational in relation to each other.

2. Now in the first place it does not that ^p'^^"

what admits of infinite division is not either " small
"

or " little "
; for we can apply the term " small " to

space, and size, and generally to anything which is

continuous, and in a similar way we apply the term
" httle " where it is applicable, not but vhat we admit

that they have infinite divisions.

Secondly, if among commensurables there are

lines, ve can apply the term " small " to these

indi\isible units, and they themselves contain an
infinite niunber of points. But in so far as it is

a Hne it admits of di\'ision at a point, and similarly

at any other point ; consequently every hne which

is not indivisible must have an infinite number of

divisions.

3. Now some of these divisions are small ; and
possible ratios between the divisions are infinite. It

cut off from AB. It is negative because it is cut off in the
direction opposite to AB.

" A line of tw'o terms." Let AB be a straight line consisting

wg ja of two parts AC and CB, which
A—

•

^ are actually incommensurate, but
*^ potentially commensurate. Let

AC be \ 6, and CB v'S ; these are " potentially " com-
mensurate because 6 and 3 are commensurate. Such a line

is irrational both actually and potentially, its square being

(\^+ \'3)*. It is called " a line of two terms."
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ON INDIVISIBLE LINES

is possible for ever}' line which is not indiWsible to be
cut in accordance ^^^th any given ratio.

4•. Moreover, if " great " is compounded of a
number of" smalls," " great " either has no meaning
at all, or " great " will be that which has finite di\is-

ions. For the whole must be susceptible of the same
di\isions as its parts. But it is illogical to suppose
that the small has finite di%-isions and the great
infinite

; yet this is what they claim.

So it is clear that the terms " great " and " small
"

are not applied because the one has finite, and the
other infinite, divisions. Again, if any man claims
that because in numbers the " little " has finite

di\isions, the " small " in hnes must do the same, his

argument is foohsh. For in the case of numbers " the
whole is built from units which have no parts, and
there is some unit which is the basis of all numbers,
and ever)' number vhich is not infinite has finite di\is-

ions ; but the same thing is not true of magnitudes.
But those who build up their theory of indivisible

Unes on Ideas have, I fancy, too shght a basis for the
superstructure, the supposition that there are Ideas
of these indi\isible hnes ; and in a certain sense they
destroy their own argument by their demonstration.
For the whole theory of Ideas is destroyed by their

arguments.
Again, in the case of bodily elements it is foohsh

to maintain that they are nthout parts. For, if any
do actually demonstrate this, they are for the purpose
of the argument under discussion assuming the major
premiss of the argument. And the more this major
premiss is assumed, the more does it appear that the
body and length are divisible both in two dimensions
and in one.
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ON INDIVISIBLE LINES

Again, Zeno's reasoning does not prove that

what moves along a line touches an infinite series in

finite time on this same plan. For " time " and
" length " must be called both infinite and finite, and
admit of the same divisions.

Again, the process of the mind touching an infinite

series one by one is not the process of counting,

if indeed anyone supposes that the mind does in

this way touch an infinite series. Perhaps this sup-

position is in itself impossible ; for the movement of

the mind does not take place like the movement of

travelling bodies in continuous matter.

But to resume—even if its movement can be of

this kind, this is not counting. For counting involves

a series of pauses. But it is perhaps quite unreason-

able that those who have failed to solve the riddle

should be subser\-ient to their own weakness, and
should cheat themselves still more in an effort to re-

inforce their incapacity.

As for the argument about commensurate lines,

namely that all hnes are measured by one and the

same unit of measurement, this is merely chopping
logic, and does not agree with mathematical assump-
tions ; for the mathematician does not lay this down,
and it would be of no use to him if he did. In fact the

two statements are actually contradictory—that all

lines are commensurable, and that there is a common
measure of all commensurable lines.

So their position is absurd ; after professing that

they are going to demonstrate the mathematicians'

own opinions, and to argue from their state-

ments, they merely relapse into a contentious and
casuistical argument, and a weak one at that. For
it is weak from many points of view, and in every
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' Aristotle evidently means that if the arc A consists of

indivisible parts, the point of the moving
/<r~~\ radius OP must pass from the end of one part

/ \* \ to the end of the next without touching inter-
* " ' mediate points : otherwise the part would be

divided. But such motion is inconceivable.
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ON INDIVISIBLE LINES

\\ay fails to escape both contradictoriness and

refutation.

Moreover it is unreasonable for them to be led

astray on the one hand by the reasoning of Zeno, and
presume the existence of indivisible lines merely

because they cannot disprove their existence ; and
on the other to be unimpressed by the arguments
both from the movement of a straight line in a semi-

circle, which must clearly touch all the infinite points

of the circumference and its divisions, and again to

neglect the convincing fact about a circle that there

must be movement of some such kind, if the radius

moves in a semicircle," and all the other theorems

demonstrated about lines showing that movement is

impossible of such a kind that it does not fall upon all

the intervening points in turn ; for these theorems
are far more universally admitted than the others.

It is, then, clear from the arguments we have ad-

duced that it is not inevitable nor even plausible that

indivisible lines should exist. But from what follows

it will become still more obvious. First of all from
theorems demonstrated and laid down as axiomatic

in mathematics, which must either be accepted or

removed by more convincing arguments.
For neither the definition of " line " nor of

" straight hne " will fit in with the " indivisible

line," because it does not lie between points nor has
it a middle point.

Secondly all Unes will be commensurate on the
assumption of indivisible lines. For all lines will be
measured by indivisible lines, both those which are

commensurable in length and in their squares. But
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ON INDIVISIBLE LINES

indivisible lines are commensurate in length ; for

they are all equal ; so they must also be commen-
surate in their squares. If this is true, then every
square will be rational.

Again, seeing that the line appHed to the longer

side determines the breadth of a rectangle, the rect-

angle which is equal in area to the square on the in-

divisible line (suppose it to be one foot long) will,

when applied to a line twice the length, have a breadth
shorter than the indivisible line (which is a priori

impossible) ; for its breadth will be less than that of

the square on the indivisible line. (See note a (1).)

Again, since a triangle can be made from three

given straight lines, it will also be made from three

indivisible lines. Now in every equilateral triangle the
perpendicular from any angle bisects the base and so

must divide the indivisible line. (See note a (2).)

(2) ABC is an equilateral

triangle, and AD the per-

pendicular dropped on BC
from A. This figure produces

exactly the same impossibility

as the last.

(3) ABCD is a square, of

which AC is the diagonal. A
perpendicular is dropped from
D to the diagonal. Here again

we have the same impossibility.
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ON INDIVISIBLE LINES

Again, if a square can be made of indivisible

lines, then when a diagonal is draAvn and a perpen-
dicular dropped on it from an angle, the side of

the square will equal the perpendicular plus half the

diagonal, so that it will not be the smallest hne. (See

note a (3).)

Nor will the area which is the square on the

diagonal be double the square on the indivisible line.

For when the equal part is taken away, the remainder
will be less than the indivisible line ; but if it were
equal, then the square on the diagonal would be four

times that on the original square ; one could of course

collect other examples ; for they are opposed practi-

cally to all mathematical principles.

Again, there is only one way of joining what has ^^?"*^
no parts to anything else, but two ways in the case of division of

a line : for two lines may be joined lengthways, or on
the other hand, end to end.

Again, a hne fitted to another side by side will

not make the whole any greater ; for lines without
parts when put together will not make them any
longer.

Again, no continuous length can be made out of

two lines without parts, for every continuous length

can be divided into more than one part, and if every

line is continuous in contrast vith an indivisible line,

then there can be no such thing as an indivisible hne.

Again, if in contrast with the indivisible line

every line can be divided into equal and unequal
parts, even if it is constructed out of three indivisible

lines or generally speaking out of any odd number,
the indivisible line will be capable of division.

Equally so every line can be cut in half ; for every

hne made up of odd numbers will involve bisection of
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'' Aristotle argues that an indivisible line, if such exists,

has limits, but nothing to limit, which is absurd. Both this
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ON INDIVISIBLE LINES

the indivisible line." But if no such lines can be
bisected, unless they are composed of an even number
of lines, even in this case it must be possible to dinde
a bisected Une any number of times, and thus the in-

di\"isible hne will be di\ided, whenever the hne
composed of an even number of parts is di\"ided into

unequal parts.

Again, if the moving object moves over half the other

line in half the time it takes to move over the whole *'^'™"''*

line, it also moves over less than half in less than half

the time, so that if the whole length is composed of an
odd niunber of indivisible hnes the bisection of in-

di\isible Hnes will be seen again, if it covers half the
length in half the time ; for the time and the line will

be di\ided in proportionate di\isions. So that none
of the component hnes admit of equal and un-
equal di^"isions ; if they are divided proportionately

to the time, they not be indi\isible Unes. And
yet, as has been said, constructing all these things

from hnes without parts belongs to the same argu
ment.

Again, everything which is not unlimited has
two Umits ; for by these the line is defined. But the
indivisible line is not unhmited, and so v\ill possess a
Umit. Therefore it is divisible ; for the hmit is not
the same as that of which it is the hmit. Or else

there \n\\ be a hne which is neither unlimited nor
hmited, beyond these two categories.''

Again, there vriW not be a point in every hne ; for

there \\ill be no point in the indivisible line ; for if

there were one and one only, a line would be a point

;

if there are more than one, then the hne is divisible.

and the next two paragraphs go to prove that an indivisible

line can only be a point,
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ox INDIVISIBLE LINES

But if there is no point in the indivisible Une, then
there is not generally in any line ; for the other lines

are made up of indivisible lines.

Again, (if such points exist in a line) there wiU be
either nothing between them, or a line ; if there is a

line between, and more than one point in all hnes,

then the hne will not be indivisible.

Again, it will not be possible to construct a square

on every hne ; for a square will have length and
breadth, so that it is di\dsible, since both its length

and its breadth are quantities. But if the square is

divisible, so also is the hne upon which it is constructed.

Again, the hmit of a hne will be a hne, and not a

point. For the hmit is the ultimate thing, and the

indivisible hne is ultimate. For if a point is the limit,

the point will be the hmit of an indivisible hne, and a

hne will then be greater than another line by a point.

But if the hmiting point is within the indivisible hne,

because two connected lines have the same hmit,

there vvill be a hmit to the hne without parts.

Generally speaking, then, what will be the difference

between a point and a line ? For in comparison with

the point the indivisible line will have no property

pecuhar to it except the name.
Again, in the same sense, the plane figure and

the solid will be indivisible. For if the one is in-

divisible, it will follow that the others are so, for the

one is divided by means of the other. But the sohd
is not indivisible because it contains both depth and
breadth ; then a line cannot be indivisible ; for a

sohd is formed by the addition of a line to a plane

surface, and a plane surface by the addition of a line

to a hne.

But since the argimients by which they attempt to
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prove their case, are not only feeble but even false,

and their opinions are opposed to all those which
carry conviction, it is evident that there cannot be an
indivisible line. For nearly all the same arguments
n-ill apply.

For instance, it must be possible to divide the Final

point, when a line consisting of an odd number of
*'"^"'"^°*^

points is divided into equal parts, or one consisting of

an even number of points into unequal parts ; also,

the part of a line would not be a line, nor the part of a

plane figure a plane figure.

Also, one hne would have to be greater than

another by a point ; and it \\ill then be greater than

the elements out of which it is composed. That this

is impossible is ob\dous from the principles of mathe-
matics, and a further consequence ^•11 be that a

travelling object ^- pass over a point in a definite

time, since it travels over a greater distance in a

longer time, and an equal distance in an equal time,

but the excess of one time over another is in itself a

time.

But perhaps time consists of a succession of "nows," Time.

and both ideas belong to the same theory.

But if a " now " is the beginning and the limit

of time, and a point is in a similar relation to a line,

the beginning and the end cannot be in themselves

continuous, but there must be something in between,

so that neither the " nows " (in time), nor the points

(in a Hne) could by themselves form a continuous

whole.

Again, the line is a certain magnitude, but an
aggregation of points produces no magnitude,"

because such an aggregation fills no greater space.

For when a Une is added to a line and fitted on to it,
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the width does not increase." If, then, points consti-

tute lines, the points, hoAvever many, would occupy
no larger space, so that they could not produce a
magnitude.

Again, if they all touched every point, \vhether the

whole was in contact with the whole, or a part ^th a
part, or the whole with a part, and since the point is

indi\"isible, the contact be the whole with the

whole. But the whole in contact ^^^th the whole must
produce a unit. For if anything belongs to one which
does not belong to the other, then the whole is not in

contact with the vhole. But if the indi\asible parts

are all in one place, then a number of things occupy the
'iame space vhich was formerly occupied by a unit ; for

in the case of tvo things, vhich are together and yet
have no power of extension, the same space must serve

for both. But since what has no parts cannot have
dimensions, nothing composed of units \\ithout parts

can produce a continuous magnitude. Hence it

follovs that a Hne cannot be made out of a series of

points, nor a time out of a series

of "nows."
Moreover, if a hne were com-

posed of points, a point would
be in contact with a point. Sup-
pose that from two lines A
and are drawn, both the

point which terminates AK and
the point which terminates

will meet in K, so that the

two points will be in contact

with each other ; for the in-

divisible touches the indivisible, as a whole touches
a whole. So that it will occupy the same space
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as K, and the points will be in contact with each

other in the same place. Conversely, if they are in

the same place, they must be in contact ; for in the

first place things which are in the same space must
touch, and, if this is so, the straight line touches a

straight hne in two points. For the point in

touches both the points in, and also another (i.e.,

the next point in which occupies the same place

as K). So that AK touches in more points than

one. And the same argument appUes not merely to

two hnes in contact but to any number.
Again, the circumference of a circle would touch

the tangent in more points than one." For both the

point on the circumference and the point on the

tangent are touching the point of contact, and each

other. If this is impossible, then a point cannot touch

a point ; but if it cannot, then a line cannot consist

of points ; for otherwise it Avould be in contact.

Again, how \111 it affect the question of straight

lines and curves ? For there can be no difference

between the contact of points in the straight and in

the curved line. For the line without parts touches a

similar line over all its length, and cannot touch it in

any other way. If, then, there are hnes of different

kinds and no different kind of contact, a line will not

depend on the elements of its construction, and so

does not depend on points.

Again, the points must either be in contact with

each other or not. If they are in contact in series, the

argument is the same ; if it is possible for the series

to be continuous ^\^thout contact, still by continuous

we mean nothing except something whose component
parts are in contact, so that on this supposition also
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the points must touch each other, or else the line

cannot be described as continuous.

Moreover, if it is absurd to put a point on a

point to produce a line, and a line on a point to pro-

duce a plane surface, what they say cannot be true.**

For if either of the points is continuous then the line

will not be cut at either of the points, but in between
them ; if, on the other hand, they touch, the line will

be in the place of one point, and this is impossible.

Moreover, all geometrical figures could be divided

and resolved into points, and a point would be
part of a sohd (i.e., have three dimensions), since

the solid is constructed out of the plane figure, the

plane figure from Unes, and lines from points. But if

each thing consists of its original elements, then

points would be the elements of solid bodies. So
that elements would have the same name, and be no
different in kind.

So it is clear from what we have already said that

the hne is not composed of points. Nor can the point

be detached from the line. For if it can be so

detached, it can also be added. But, when anything

is added, that to vhich it is added ^ be greater

than it was at the beginning, if the addition is of such

a kind as to make a complete unit. Then one line

will be greater than another by a point. But this is

impossible. It is impossible, that is to say, in itself,

but incidentally it is possible to take a point away
from a line, by the fact of its existence in the line

taken away. For if the whole is taken away, the

beginning and end must be taken away, and the

beginning and end of a line is a point. If, then, it is

His readine would appear to be em ^, ' ij

€78, which seems to have no ms. authoritj'.
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far as it is the beginning of a line.

* Aristotle evidently means (1) points are the boundaries of
lines ; (2) lines are the boundaries of surfaces ; (3) surfaces
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ON INDIVISIBLE LINES

possible to take away a line from a line, it must be
possible to take away a point. But this taking away
of a point is only incidental." But if the end touches

that of which it is the end—that is either touches

itself, or any part of it—and the point also touches it

in virtue of its being the end of a line,—then one Une
is greater than another by a point, and a point will

consist of points ; for there can be nothing in between
two things which touch.

The same argument will apply to division, if division

is of a point and if division touches something, both

in the solid and plane figure ;
just in the same way

the solid is made up of plane figures, and the plane

figure of lines.''

Nor, again, is it true to say of a point that it is the

smallest component of a line.

For if it is the smallest component of a line, the
" smallest " must be smaller than those things of

which it is the smallest, but in the line there is nothing

but points and Bnes, and a line is not greater than a

point (any more than a plane figure can be called

greater than a hne), so that the smallest component of

a line will not be a point.

Even if the point could be compared to the line,

the word " smallest " can only be used of three terms,

so that the point could not be the smallest component
of a Une. Also, there must be a third element in

length beyond points and lines ; for it is not com-
posed of points. But if everything in space is either

a point or a length or a plane figure or a sohd, or is

composed of these, and if the components of a Une
are in space (for a Une is), and if there is neither a

are the boundaries of solids ; .•. soUds alone ofthe figures have
any properties except position.
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ON INDIVISIBLE LINES

solid nor a plane figure nor any such thing in a line,

there will be nothing in a given length besides points

and lines.

Further, the term greater can only be applied

to the following things in space—a length, a surface,

or a solid, and a point is in space, but that which is

in a length, besides points and lines, is none of the

foregoing, so that the point cannot be the smallest

component of a hne.

Again, since the phrase " the smallest of the

things in the house " is used \vithout any reference

to the size of the house, so also in other cases, nor

will the smallest thing in a Hne have any reference to

the hne, so that the phrase smallest does not apply to

the Une.

Further, if that which is not in the house cannot
be the smallest of the things in the house, just in the

same way in other cases (for a point can exist by
itself) it will not be true to say of the point that it

is the smallest thing in the line.

Again, the point is not an indivisible joint ; for the

joint is the limit of two things, but the point is the

limit of a single line. Again, the point is an end,

but the joint is more a division. Again, the line and
plane figtire are joints ; for they have some analogy
with it. Again, the joint is in a sense connected with

movement, wherefore Empedocles wrote the line " A
joint binds two things "

; but a point is among the

immovable things. Again, no one has an infinite

niunber of joints in the body, or in the hand, but
they have an infinite number of points. Again, there
can be no joints in a stone, nor has it any, but it

has points.
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THE SITUATIONS AND NAMES
OF WINDS

(VENTORUM SITUS ET COGNOMINA)





INTRODUCTION

The heading of this short summary of the winds in

the manuscript shows it to be an extract from a work
called De Signis, not by Aristotle but by some
member of the Peripatetic School. Bekker's text has
been used for the translation, but it has been exten-

sively corrected by that of Apelt,vhose edition of 1888

shows a marked advance on the previous German text.
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THE SITUATIONS AND NAMES OF
WINDS

From Aristotle's Treatise of Meteorological Signs

BoRRAS. At Mallus this is called Pagreus, for it

blows from high cliffs and the parallel ranges of two
mountains, which are called Pagrica. At Caunus it

is called Meses ; and at Rhodes Caunias, as it blows

from Caunus and ruffles the harbour of the Caunians.

In Olbia by Magydmn in Pamphylia it is called

Idyreus ; for it blows from the island called Idyris.

Some there, hke the Lymantieis at Phaselis, call it

Borras. Caecias. In Lesbos this is called Thebanas,
for it blo\vs from the plains of Thebes above the Eleatic

Gulf in Mysia, and ruffles the harbour of the Mity-
leneans, and especially the Malian, but among some
the vind is called Caunias which others name Borras.

ApeUotes. In Tripohs in Phoenicia this is called

Potameus, and it blows from a plain hke a huge
threshing-floor, which is surrounded by the mountains
Libanus and Bapyrus ; hence it is called Potameus.
It ruffles the harbour of Poseidonium. In the Issic

Gulfand about Rhosus it is called Syriander ; it blows
from the Syrian gates, which the Taurus and Rhosian
mountains divide. In the gulf of Tripohs it is called

* . * .
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SITUATIONS AND NAMES OF WINDS

Marseus from a village Marsus. At Proconnesus,

Teos, Crete, Euboea and Cyrene it is called Helles-

pontias. It specially ruffles the harbour of Capheres

in Euboea and the harbour of Cyrene, which is

called ApoUonia ; it blows from the Hellespont. In

Sinope it is called Berecyntias, blowing from parts

of Phrygia. In Sicily it is called Cataporthmias,

blowing from the strait. Some also call it Caecias,

adding the title Thebanas.

Eurus. At Aegae in Syria it is called Scopelus

from the Rhosian crag (^), and at Cyrene
Carbas from the Carbanes who dwell in Phoenicia ;

wherefore some call it Phoenicias. Some also beheve
it to be the Apehotes.

Orthonotus. Some add the title Eurus and
some Amneus. Notus has the same name every-

where. Its name is due to its bringing disease (?),
apart from its being showery (vortos), so there are

two reasons for its name. Similarly with Leuco-
notus ; its name is due to an accidental property ; for

it bleaches . . . Lips. This name is derived from
Libya whence it blows. Zephyrus. This derives

its name from the fact that it blows from the

west. . . . lapyx. At Tarentum this is called

Scylletinus from a place Scylletium, At Dorylaeimi

it is called Phrygias, and by some Pharangites, for

it blows from a certain gorge at Pangaeus. Among
many it is known as Argestes. Thracias, called

Strymonias in Thrace, because it blows from the

river Strymon, and in the Megarid Scirron from the

Scirronides rocks, and in Italy and in Sicily Circias

because it blows from Circaeum. In Euboea and
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SITUATIONS AND NAMES OF WINDS

Lesbos it is called Olympias, and its name comes from
Pierian Olympus ; it gives trouble to the Pyrrhaei.

I have written dovn for you also the situation of
the winds, where they are situate and whence they
blow, drawing in a chart the earth's circumference,
in order that these things may be set before yovur eyes.
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ON MELISSUS, XENOPHANES
AND GORGIAS

(DE MELISSO, XENOPHANE, GORGIA)





INTRODUCTION

The Greek text of Bekker is largely untranslatable.

Apelt, by a careful recension of a manuscript not used
by Bekker, has cleared up a great many obscurities,

and by the kindness of Messrs. Teubner this text has
been used for the translation in this voliune. The
notes of Professor J. Cook Wilson in the Classical

Review (Vol. VI) have also been consulted, and a few
alterations made in Apelt 's text in accordance \\-i\h.

them. The difficulties of the manuscript may be
gathered from a comment of a scribe who copied out
one of them. " The original is too mutilated, so no
one need blame me. As I see, so have I written.**

Even the title in Bekker 's text is wrong.
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ON MELISSUS

1 . Melissus maintains that if anything exists it must
be eternal, on the ground that it is impossible for

anything to come into existence from nothing.

(1) WTiether everything has come into existence or

only some things, they are in either case eternal ;

otherwise they would have come into existence from
nothing. For if >ve suppose that everything has

come into existence, then nothing existed before-

hand ; supposing, on the other hand, that some
things existed, and that others were added thereto,

then the body of existence would have groA^na

more and larger. And its increment would have
come into existence from nothing ; for the more
cannot exist in the less, nor. the greater in the

smaller. (2) But anything eternal must be in-

finite, because it has not a beginning from which its

existence arose, nor any end into which it could ever

terminate (for it is universal). (3) Again, anything

eternal must be a unity. For if it Avere t>vo or more,
these would terminate in each other. (4•) One again

must be in every way homogeneous ; for if it were not
homogeneous, being plural, it could not be a unity,

but would be many. (5) The eternal, then, being
infinite and homogeneous in every way, the unity

must be inunovable. For it could not move unless it

passed into something. In that case it must pass
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ON MELISSUS

either into what is full or into what is empty. Of
these two what is full cannot receive it, and what is

empty has no existence. (6) This being the nature of
vhat exists the unity is insensible to pain and sorrow,

but is healthy and free from disease, neither showing
any alteration in position nor betraying any change in

form, nor any mixture with anything else. For in

any of these cases the unity would become plural, the

non-existent would be bom, and that vhich does exist

would be destroyed. And this is impossible. For if

we were to say that the unity could be a mixture of

many things, and that many things could move into

each other, then the mixture Avould be either a kind
of composition of many things in one, or by a different

change there would be a laying of each ingredient on
another ; in the former case the elements mixed would
be obviously separate, and in the latter each layer

would become apparent by rubbing, as the first layers

put under one another were removed ; neither of
which things happens in fact. In these ways only
they could be many and could appear to us as they
actually are. So that since this is impossible, what
exists cannot be multiple, and to suppose so is an error.

As many other things which appear true by sense.

But this does not do avvay with the argument that

things which exist come into existence, that what is

one is not multiple, and that this is infinite and in

every way homogeneous.
In the first place, one must not begin by adopting

any opinion, but only those which have the soundest
foundations. So that if all apparent truths are not
correctly assumed, perhaps we have no right to sub-
scribe to this theory, that nothing can arise out of
nothing. For this opinion may also be one of the
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ON MELISSUS

incorrect, which all of us assume from perception in

many cases. But if all appearances are not false, but
some of them are correct suppositions, either pointing

to the real opinion which is, or at any rate to those
which appear most correct, we must asstune these ;

and these must always be regarded as more sure
than those which are to be demonstrated from
argiunents of the other kind. For if there were
two contradictory opinions, as he thinks (for he says
that if there are man• things, coming into exist-

ence must take place from what does not exist

;

but if this is impossible, then the things existing

cannot be plural ; for, as it does not come into

existence, that which is must be infinite ; but if this

is so it is also a unity), in the same way if we admit
both contentions, there is not more proof that it is

one than that it is many. But if the one is better
substantiated, then the conclusions arising from it are
better proven. We chance then to be confronted \vith

two propositions—(a) that nothing can come into

existence from nothing, and (b) that what exists is

plural and mo^^ng—and of the two the latter is more
credible ; everyone would rather reject the former
\-iew than the latter. If. then, it is true that the state-

ments are contradictory, and that " growing out of
the non-existent," and " the present existence of
many things " cannot both be true, then these views
would be refuted by each other. But why should this

be the case ? Perhaps one could state a thesis that
contradicts these. For Melissus'has not proved any-
thing by sho-wing that the premiss from which he
starts is correct, nor any more certain than that
concerning which he is arguing. For it may be re-

garded as more probable that something should arise
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ON MELISSUS

from nothing than that many things should not exist.

In fact it is very commonly said that things which do
not exist do come into existence, and that many
things arise from what does not exist ; and this is the

opinion not merely of chance persons, but some men
with reputations, as philosophers have said it too. So
Hesiod says " first of all there was created Chaos,
then the broad-bosomed earth, ever the safe founda-
tion of all things, and then Love which belongs to all

the Immortals." All the rest of the universe he
says grew out of these, but these out of nothing.

Many others, again, say that nothing exists but
everj'thing is becoming, stating that what is be-
coming does not arise from what exists. For in that

case everything would not come into existence. So
that this is clear, that some at any rate beheve that

things come into existence from what does not exist.

2. But shall we now leave the question whether
his conclusions are possible or impossible ? It is now
proper to inquire whether his conclusions follow from
his premisses, or whether there is anything to prevent
others being drawn

;
perhaps this is really a diiferent

question to the other. Admitting his first assumption
that nothing can come into existence from what does
not exist, does it follow that everything has not come
into existence ? Or is there anything to prevent one
thing arising out of another, and this from being an
infinite process } Or they might travel in a circle, so
that each one arose out of the next, something always
existing and each arising from each in an endless
series. So there is nothing to prevent all things from
ha\ang come into existence, even assimaing that no-
thing can arise from what does not exist. None of
the terms attached to unity prevents us from applving
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ON MELISSUS

the term infinite to the existent. For it is said, and he
himself attaches to the infinite the fact that it is

equivalent to all. Also, even if things existing are not

infinite there is nothing to prevent their birth taking

place in a circle. Again, if everything is in a state of

becoming and nothing exists, as some say, how could

they be eternal ? But he speaks of existence as some-
thing real and admitted. For he says, if a thing has

not come into existence, but yet exists, it must be
eternal on the assumption that existence is inherent

in things. Furthermore supposing that it is imposs-

ible for what does not exist to come into being, and
for what exists to be destroyed, all the same >vhat

is there to prevent some things from coming into

being and existing and others from being eternal,

as Empedocles himself really admits ? For he has in

reality admitted all these things himself when he says

that, " It is impossible that anything can come into

being from vhat does not exist, and incredible and
unworkable that what exists should be destroyed, for

it will ever be in the place where someone has fixed

it "
; yet at the same time he says that some exist-

ing things are eternal, fire, water, earth and air, and
that all else arises and has arisen from these ; for he
says there is no other possible birth for things that

exist, "other than mixture and interchange of the

parts mixed ; this is what men call natural process."

He states that for the eternal and the existent there

is no process of developing into existence, since

he believes this impossible. For he says ;
" How

could anything increase the sum total, and whence
could it come ?

" But the many, he thinks, comes
into being by the mixing and putting together of

fire with the elements combined with fire, and by
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ON MELISSUS

their parting and separation they are destroyed

again, and that the many exist by mixture and
by separation, but that in nature there are only

four elements apart from the causes, or else only

one. If, then, the elements by whose composition

creation takes place, and by whose separation de-

struction ensues, are entirely infinite, as some allege

that Anaxagoras says, what comes into existence

would do so from what is always existent and is

infinite, and thus all this would not be eternal, but

some becoming and having become from what is, and
being destroyed into other forms. Again, there is

nothing to prevent the sum total of existence from
being one form, as Anaximander and Anaximenes
say, the former stating that the whole is vater,

and Anaximenes that it is air, and all the other

philosophers who have maintained that the whole is

one, and that this appears under varpng forms, and
in different degrees of number and size, and differs by
its rarity and density, both what exists and what is

coming into existence being many and infinite, and
producing the vhole. Now Democritus maintains

that vater, and air, and each of the many being

essentially the same only differ in rhythm. \Maat,

then, is there to prevent the many from coming into

existence and being destroyed in this way, what
exists continually changing into what exists by the

aforesaid differences in the one, and the sum total

never becoming either more or less ? Again, what
is there to prevent bodies coming into existence

from other bodies and again being resolved into

bodies, and in this way by being dissolved coming
into existence and being destroyed again in equal

balance ? But if one can agree to this and a thing
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ON MELISSUS

might exist and yet never be bom, Avhv should it

be further proved infinite ? For he savs that it is

infinite if it exists and has not come into being.

This he states on the ground that the beginning and
the end of becoming are Umits. And vet \^"hat is

there in the pre\ious argument to prevent a thing
which has not come into existence from having a
limit ? For he claims that, if it has come into

existence, it has as a beginning that from which
it began to come into existence. WTiat, then, is

there to prevent this having a beginning, even if

it has not come into existence ? Not, of course, that
from which they came into existence but another,
and from their all having limits in relation to each
other supposing that they are infinite ? Again, what
is there to prevent the sum total from being infinite

because it has not come into existence, and the
things which become in this sum total from being
limited, seeing that they have the beginning and
end of becoming r Again, as Parmenides says,

what is there to prevent the siun total, even if it is

one, and does not come into existence, from being
limited, and from being " everywhere like unto the
mass of a well-shaped sphere, each point on the cir-

cumference being equidistant from the centre ? for

no measurement may be longer or shorter either in

one direction or in another." Seeing that it has a
centre and extremes, it has a limit, although it has
not come into existence. Again, being infinite if, as

he says, the whole is one, and is a body, it has different

parts of itself, but all its parts are Uke each other (for

he declares the whole to be ahke in this sense, not
as one thing to another, which, you see, proves it

limited, if the infinite is alike—^for its likeness is like
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ON MELISSUS

another, so that being two or more it covild not be
one or infinite—but perhaps he means hke itself, and
that the whole is aUke in the sense that its parts are

alike, all being water or earth or something else; for

it is clear that he beheves it one), but each of the parts

being a body is not infinite (for the whole is infinite),

so that these have a limit in relation to each other,

without coming into existence. Further, if it is

eternal and infinite, how could it be one, seeing that

it is a body ? For if its parts were unlike, he himself

would admit that it was many. But if it is all water
or all earth, or M'hatever it may be, it would have
manA" parts, as e\-en Zeno undertakes to prove that

what is thus existent is one. Then its parts would be
more than one, some being less than others and some
smaller, so that it would be in every way different

from one with no body either added or subtracted.

But if it is not a body, and has neither breadth nor

length, how could it be infinite } WTiat, then, is there

to prevent such things from being many and count-

less ? \^'hat is to prevent their being infinite in size,

even if they are more than one ? As also Xenophanes
savs that the depth of the earth and the air are

unlimited. So also does Empedocles prove this ; for

he criticizes the \iew, saying it is impossible if they

are thus, as some people say, that they should ever

come together. " If the depths of the earth are

unlimited and the air is vast, like the things which
pour vainly out from the mouths of men, they have
but httle conception of the whole." Again, suppos-

ing it is one, there is nothing surprising in its not

being alike in every part. For if it is all water,

or fire, or Avhatever else it may be, there is nothing

to prevent there being several forms of the one
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existence, though each is similar to each by itself.

There is nothing to prevent part being rare and part

dense, as long as there is no empty space in the rare ;

for in the rare there is no empty space isolated among
its parts, so that of the whole part is dense and part
empty (that which is rare is consistently so all

through), but, the whole thing being alike full, the
rare part is less full than the dense. But if it is also

unborn, and for this reason would be admitted to be
infinite, and that it is impossible for one thing to be
infinite as well as another, and on this account it is

necessary to attach the term one to it, again it is impos-
sible ; for how could it be unmoved, if it is quite impos-
sible for a void to exist ? For everything moves by
changing its place. Now first of all everyone does not
agree to this, but some think that there is an empty
space, not that this is a body, but such as Hesiod
describes Chaos to have been in the beginning, on the
ground that there must be a space for existing things,

and that this is empty like a vessel •\ are looking for

in the centre., he argues, ifthere were no empty
space could anythinij move ? Since Anaxagoras, who
concentrated on this problem, found himself content
to demonstrate that there is no such thing, and yet
beheves that existing things moA'e, even though there

is no empty space. In the same way too Empedocles
says that all existing things are continually mo\ang
while fusing together, but does not believe that there

is an empty space, saying, " There is nothing entirely

empty. \\'hence , then, could anything come into it ?
"

But when things are collected into one form so as

to become a unity, there is nothing, he says, either

empty or overflowing. For what is to prevent their

being carried into each other's place and moving from
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ON MELISSUS

one spot to another, and from this to a third, and then
with another change back to the first and so on con-

tinually ? Moreover, with the change of form which
takes place in a thing remaining in the same spot,

which others as Avell as he call change of state, there

is nothing from what has been said to prevent things

from being moved, when a change takes place from
white to black or from bitter to sweet. For the non-
existence of an empty space or the fact that a full

one can admit nothing else does not prevent a change
of state. So that it is not essential that either every-

thing should be eternal, or that the one should be
infinite, but many are infinite. Nor is the one either

homogeneous or immovable, neither if there is only

one, nor if there is many. But when once this is

admitted, there is nothing in his statements to prevent
what exists from changing and becoming different

;

if what is existent is one, and movement belongs to

the whole of it, and its differences are only quantita-

tive, and a body changes its state without anything
added or subtracted, and if the many is produced by
union and separation among each other. This mixture
is not likely to be a question of addition or of union
of the kind Mehssus mentions, in Avhich the parts

would be immediately separable, or in layers so that
by rubbing off one the second would be seen to be
different, but it is more probable that the union is

arranged in such a way that one part of the mixture
becomes actually part of that with \vhich it is mixed,
so that the parts \\ not be found lying side by side,

one by another, but actually fused together. Since,

therefore, no one body can be called smallest, each
single part is fused with each other part, just as the
whole is fused together.
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ON XENOPHANES

3. Xenophanes says that, if anything exists, it can-

not have become, and he appUes his conclusions to

God. For that which has conae into existence must
have risen either from like or from unlike. But neither

of these is possible. For it is neither natural that hke
should be begotten by hke, any more than that hke
should beget hke (for the same features occur in all

equal quantities and their interrelations are similar),

nor is it possible that unhke has come into existence

from unlike. For he argues that if the stronger could

arise from the weaker or the greater from the less,

or conversely the inferior from the better, the non-

existent would arise from the existent, or conversely

the existent from the non-existent ; both of vhich
are impossible. On these grounds then he claims that

God must be eternal. Further, he says that if God
is the most poverful of all, He must be one. For if

there were two or more gods, He Avould no longer be
the most powerful and best of them all. For each of

the many being a god would also share His char-

acteristics. For the essence of God and of His power
is to rule and not to be ruled, and to be the most
powerful of all. In so far then as He is not most
powerful He is not God." But supposing that there

are many gods in some respects more powerful than
each other, and in other respects less so, they would
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ON XENOPHANES

not be gods ; for it is the essential nature of God not

to be subject to any control. Supposing that there

were equal gods none of them would have the nature
of gods ; for God by nature must be most powerful

of all ; but that Avhich is equal is neither better nor

worse than that to which it is equal. If then God
exists, and such is His character, God must be one
alone. If this were not so, God could not do whatever
He wished. He could not if there were more gods :

therefore God must be one. But being one He must
be similar in every direction, both having power to see

and to hear and all the other senses in ever}' part.

For otherwise different parts of God would control

and be controlled by each other ; which is impossible.

Again, Xenophanes says that being alike in all parts

He must be spherical ; for He cannot be of such a
kind in one direction and not in another, but must
be of that kind in every part. But being eternal, and
one, and spherical He must be neither limited nor
unhmited. For non-Being is unlimited ; for this has
neither middle, nor beginning, nor end, nor any other

Sart, and this is the character of the unlimited. But
eing cannot have the same character as non-Being.

If they were more than one they vvould be hmited by
each other. But the one is in no way similar to non-
Being, or to the many ; for the one has nothing in

vvhich it could reach a limit. Again the one, of the
type which Xenophanes declares God to be, could
neither move nor be immovable. For non-Being is

immovable. For another thing cannot enter into its

place, nor it into the place of another. It is only
things more than one which move. For one thing

must move into the place of another. But nothing
could move into the place of the non-Being ; for non-
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ON XENOPHANES

Being has no place. If, then, they could change
places, the one would be more than one. Two, then,

or more than one, could be moved, but vhat does not

exist must be at rest and inomovable. But the one
can neither be at rest nor be moved ; for it is similar

neither to non-Being nor to the many. In all respects,

then, God is of this kind, eternal and one, ahke
throughout and spherical, neither limited nor un-
limited, neither at rest nor movable.

4. Now to begin with Xenophanes assimies, as

Melissus does, that what comes into existence arises

from Avhat is. Yet what is there to prevent what
comes into existence arising neither from vhat is

Uke nor from what is unHke, but from what is non-
existent ? Again, God is no more unborn than every-

thing else, even if everything has come into existence

from what is Uke or from what is unUke ; which is

impossible. So that either there is nothing existing

except God, or everj-thing is eternal. Again, he
assumes God to be strongest of all, when he calls

Him most powerful and best. This is not the
popular \iew, which is that the different gods are

superior to each other in many ways. Xenophanes,
then, did not take this as an admission from popular

opinion. It is possible, then, that, in speaking of the

pre-eminence of God, he means not that this is His
nature in comparison >\ith anything else, but only in

comparison with His disposition, since in relation

to another there be nothing to prevent His
excelling not by His excellence and strength, but
by the weakness of others. But no one would wish to

describe God as most powerful in this sense, but only

because He is as good as it is possible to be, and in

His excellence there is nothing lacking ; this of



ARISTOTLE
977 b

^€€ . Se^
ovBev ,

978 a OJ OLOV € ,, , ', eoi/ce,• elvai deov,
8e eti^at. ' eva ' )

b /cat ouhkv- , el ^', -, ' . ',, .,' []
',

10 ; -, --' 8 ,,'; 88 ,8
etrat 8.

,8 , '

20, ,
€; 88 ., ' ,, ' ,
488



ON XENOPHANES

course might be true of one who was His eqaal.

There would be nothing to prevent a number n-om
being so, all of them ha\"ing the best possible dis-

position, and being superior to all others though not
to each other. But, one would think, there are others

besides God. For he says that God is most powerful,

but this must necessarih' be over something. Again,
there is no need for God, because He is one, to see
and hear in every part ; for if He does not see with
one part. He does not see worse with this part,

but He does not see at all. But perhaps by percep-
tion in every part He means that the best possible

condition would be if He vere alike in every part.

But, supposing this Avere His character, why should
He be spherical, and not have rather some other

shape, because He hears and has power in every part ?

Just in this way, when we say of white lead that it is

entirely •hite, we mean nothing but that whiteness
is a colour which dyes all parts of it ; what, then, is

there to prevent our meaning, Avhen v,e say that

hearing, seeing and power lie in every part, that what-
ever part one takes v,i\\ always show this character-

istic ? In this case God need no more be spherical

than Avhite lead. Again, how is it possible that God
should be neither limited nor unhmited, supposing
that He is corporeal and has magnitude, since that

is unlimited which has no limit, though it is capable
of having such ; and a limit is a characteristic of

size and number and every quantity, so that if

being a magnitude it has no limit, it may be called

unlimited ? But again, if spherical, it must have a
limit. For a sphere has limits, since it has a centre,

and these limits are the farthest points from the

centre. It must have a centre, if it is spherical

;
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ON XENOPHANES^

for a definition of the spherical is that which has

all its limits equidistant from the centre. It makes
no difference whether we say that a body has

extremes or limits. But if the non-existent is

unlimited, why should not the existent also be un-

Umited ? For what is there to prevent the same things

being said of the existent and the non-existent .'' For
no one can see what does not exist, and one might
not see what does exist ; both things can be both
said and thought. But what does not exist cannot be
white ; I suppose, then, that on this account either

all existing things are white, to prevent our attach-

ing the same meaning to the existent and the non-
existent, or there is, I imagine, nothing to prevent
anything that exists from being not white ; and so

they \\ill readily allow another negative, namely,

unlimited, if, as we have said before, " infinite

"

depends upon its having, or not ha\-ing, a limit.

So that being is either unlimited or else it has

a limit. But perhaps it is absurd to attach absence

of limit to what does not exist. For we do not

call everything unlimited if it has not a limit,

just as we could not call the not-equal unequal.

Moreo\er, why should not God have a limit because

He is one, but His limit would not be God. But
if God is one only, then both God and His parts

must be one only. Again, this too is absurd, that

if it falls to the lot of many to have a Umit in

each other, on this account the one has no limit.

For many of the same qualities belong to the many
and to the one, since existence is common to both

of them. It would be unreasonable if we were to

say on this account that there is no God, because

the many exist, and He cannot therefore resemble the
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ON XENOPHANES

many in this way. Again, what is there to prevent God
from being limited and having Hmits because He is

one ? So Parmenides says that being one He " is in

ever}' way hke to the circle, all points in the circum-

ference being equidistant from the centre." For
presumably the limit of everything must exist, but
it need not end in anything, nor need what has a
limit have its limit in anything, as for instance when
its limit is the unlimited next to it in series, but
that which is Umited must have extremities but need
not have them ending in anything. Some things

may have both qualities, that is, are limited and
impinge on something else, but others may be limited

but not be limited by anything else. Again, on the
question of being and not being unmoved, on the
ground that what is non-existent does not move,
perhaps it is just as absurd as the former. Again, no
one Avould suppose that not being moved and being
unmoved were the same thing ; not being moved is

merely a negation of moving (just as not-equal is

a negation of equal), which can truthfulh' be pre-

dicated of the non-existent, but unmoved is the
attribution of a certain positive quahty, like unequal,

and imphes the opposite ofbeing moved,namely keep-
ing still, almost as the privative alpha makes words
mean their opposites. Not being moved is a true

description of the non-existent, but being at rest can-

not be attributed to the non-existent. In the same
way it cannot be unmoved, which means the same
thing. But Xenophanes apphes the term " at rest"
to the non-existent, and says that the non-existent is

at rest, because it admits no change of place. As we
said above, it is absurd, if we attach any attribute to

the non-existent, to say that therefore it cannot be
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ON XENOPHANES

applied with truth to the existent, especially if what
is said is a mere negation, such as not-mo\-ing and
not-changing position. For, as has been said, it vould
make it impossible to attribute many things to what
exists. It would not even be true to say that the
" many " is " not one ", since what does not exist is

also " not one."

Again, in some cases contraries seem to arise from
the actual negations ; for instance, one of the terms
equal and unequal must apply, whether we are dealing

%nth numbers or magnitudes, and odd and even must
apply if we are dealing with numbers. Possibly in the
same way the terms " at rest " or "in motion " must
apply if we are dealing with a body.
Again, if God, or the one, does not move because

the many move by passing into each other, what is

there to prevent God from moving into another
place ? For he never claims that God is the only
existent, but that only one God exists. If this is the
case, what is there to prevent God from moving in a
circle by His parts moving into each other } For he
will surely not say, as Zeno does, that a one of this

kind is really many. For he himself says that God is

a body, vhether this body is the " all " or vhether he
calls it something else. For ifGod were not corporeal,

how could He be spherical ?

Again, the only case in which God could neither be
at rest nor moving would be if He existed nowhere.
Since God is a body, what prevents that body from
moving, as has been said ?
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ON GORGIAS

5. GoRGiAS maintains first, that nothing exists

;

secondly, that if anything exists it is unknowable ;

and thirdly, that if anything exists and is knovable,

it cannot be demonstrated to others. To prove that

nothing exists, he combines the statements made
by different people, who in discussing the question

of Being have apparently made contradictory asser-

tions ; some say that Being is one and not many,
others that it is many and not one, some that it has

never come into being, and others claim that it has ;

he attempts to draw his conclusions from both sides.

For he says, if anAthing exists, it is either one or

many, and either has not come into existence or it

has. If, then, it happens that it is neither one nor

many, neither bom nor unborn, it would be nothing.

If, then, there were anAthing, it would be one of these

two things. To prove that it is neither one nor many,
neither unborn nor born, he tries to prove partly on
the lines of Melissus and partly on those of Zeno,
after the first demonstration of his ^, in which he
says that neither Being nor not-Being can exist. For
if Not-Being is Not-Being. Not-Being IS no less than
being. For Not-Being IS Not-being, and Being IS
also Being, so that things exist no more than not
exist. If Not-Being exists, then Being, which is its

opposite, does not. For if Not-Being exists, then
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Being and Not-Being seem to be the same. On
these grounds, he says, nothing could exist, unless

Being and Not-Being are the same thing. And if they
were the same thing, on these grounds too nothing
would exist ; for Not-Being does not exist, and the
same applies to Being, since it is the same thing as

Not-Being. This, then, is his argument.
6. Now it does not from any of his statements

that nothing exists. His own demonstration is thus

disproved. If Not-Being exists, either it exists in the
ordinary sense of the term, or in the sense in which
Not-Being does not exist. Now this is not apparent,
nor is it a necessary conclusion; supposing, then, there
are two things, one of vvhich is, and one only seems to

be, the one exists, but the other is not true, because
it is non-existent. WTiy , then, should there be neither

Being nor Not-Being ? Both, and not only one, are
possible. For he says Not-Being Avould exist no less

than Being, if Not-Being had any existence, whence
he states that Not-Being has no existence of any sort.

But ev'en if Not-Being IS Not-Being, Not-Being need
not BE in the same sense as Being IS "

; for the former
simply is Not-Being, but the latter also exists. Even
if it vvere possible to apply the word IS in its truest

sense, how absurd it would be to say that Not-Being
IS. And even if it were, would it be any more reason-

able to say that everything IS not rather than IS ? In
this case the opposite seems to be true. For if Not-
Being can be said to exist, and Being also exists, then
all things exist, for both things which are and those
which are not exist. For it does not follow that if

Not-Being exists Being does not exist. If, then,

anyone were to agree both that Not-Being exists, and
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ON GORGIAS

that Being does not exist, even in this case something
would exist ; for according to his argument Not-
Being would exist. If, then. Being and Not-Being are

identical, in this case nothing can be said to exist any
more than not to exist. For, as he himself says, if

Not-Being and Being are identical, then neither Being
nor Not-Being has any existence, so that nothing
exists, and changing the argument round it is just

as true to say that everything exists. For both
Not-Being and Being exist, and therefore ever^'thing

exists. After this argmnent Gorgias says that if

anything exists it is either unborn or born. If it is

unborn he maintains by the axioms of Melissus that it

is infinite ; and the infinite, he says, is no>vhere. For
it can neither be in itself nor in another : if it existed

in another there would be tvo infinites, that which is

in something and that in which it is ; and according

to Zeno's discussion on Space, that vhich is no-thing

must be no-where. For this reason, then, it is not un-

born, nor can it be born. For nothing could be born
either from Being or from Not-Being. For if it were
born from Being, it would have changed, which is

impossible ; for if it were to change, it would no
longer be Being, just as if Not-Being were to be bom,
it would no longer be Not-Being. Again it could not

be born from Being, for, if Not-Being does not exist,

clearly nothing could be born out of nothing ; but if

Not-Being does exist, it could not be bom from Not-
Being, for the same reason as it could not be bom
from Being. If, then, it is inevitable, that if anything
exists it is either unborn or bom (and this is imposs-

ible), then it is impossible for anything to exist.

Again, if anything exists, he says it must be either

one or many ; if it were neither one nor many, it
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could not exist. He says it cannot be one, because
one is really not corporeal, as it has no magnitude :

which is disproved by Zeno's argument. If, then, it is

not one, it could not exist at all. For if it is not one, it

cannot be many. But, he argues, if it is neither one
nor many, it does not exist at all. Again, he says that

nothing can be moved. For if it vere moved, it would
not be the same as it was before, but Being VOuld
have become Not-Being, and Not-Being vould be
born. Again if it has any motion whereby it can

change its place, not being continuous it suffers

di\'ision, and at the point where Being is divided, it

does not exist ; so that if it moves in every part, it is

divided in every part. If this is the case, it ceases to

exist in any part. For it falls short of Being (so

Gorgias says) at the point of its di\'ision, and he calls

it di\ision instead of \Oid, as it is described in the

works ascribed to Leucippus.
° These, then, he claims as proofs that nothing exists;

after this he states his proof that, if anything exists,

it is unknowable. For if it could be kno^^-n, then all

subjects of thought must exist and Not-Being, since

it does not exist, could not be thought of. But, if

this is so, no one, he says, could say anything false,

not even if he said that chariots compete in the sea.

For ever}'thing would be in the same category. So
things seen and things heard •will exist, because each

of them is an object of thought ; if this is not the case,

if, that is, what we see no more exists because we see

it, so what we think no more exists because we think

of it (for just as in that case many would see this, and

• The whole of this passage is unsatisfactory, but in the

mutilated condition of the ms. it is hopeless to attempt a
sound emendation.
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ON GORGIAS

in the other many would think of it), why should it

be any more clear, if such things exist ? But it is

quite uncertain which kind of things is true. So
that, if they exist, things must in any case be im-
kno>\Ti by us. But even if they are known, how,
he says, could anyone communicate them to another ?

For how could a man express in words what he
has seen } Or how could a thing be clear to a
man who heard it, if he has not seen it .' For
just as sight is not the sense vhich recognizes

sounds, so hearing cannot hear colours, but onK'
sounds ; and the speaker speaks, but he does not
speak a colour or a thing. An}i;hing, then, which a
man has not in his own consciousness, how can he
acquire it from the word of another, or by any sign

which is different from the thing, except bv seeing it

if it is a colour, or hearing it if it is a sound ? For, to

begin with, no one speaks a sound or a colour, but only
a word ; so that it is not possible to think a colour

but only to see it, nor to think a sound, but only to
hear it. Granting, then, that it is possible to know and
read a word, how can the hearer be conscious of the
same thing ? For it is impossible for the same thing
to exist in several separate persons ; for then the one
would be tAvo. But if the same things were in several

persons, there is nothing to prevent it from not being
the same in them all, seeing that they are not in

ever}• way alike, nor in the same place ; for if am'-
thing were this, it would be one and not two. But
even the man himself does not seem to perceive
similar things at the same time, but different things
with his hearing and \\ith his vision, and different

again at the moment and long ago, so that one man
can hardly perceive the same things as another. Thus
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ON GORGIAS

if anything exists, it cannot be known, and if it is

known, no one could show it to another ; because
things are not words, and because no one thinks the
same things as another.

All philosophers including Gorgias are here deal-

ing with difficulties of other older thinkers, so that

in consideration of their views these must also be
examined.
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Abydus, 832 b 17
Achaea, 830 b 23
Achilleus, 840 a 10
Adria, 83 a 7, 839 b U, 18
Aeacidae, 840 a 7
Aegae, 973 b 2
Aegyptii, 805 a 27, 812 a 12
Aegyptus, 819 a 11, 845 a 11

Aeiu-as, 830 a 17
Aeniace, 843 b 15

Aenianes, 843 b 17

Aeolus, 838 b 30, 843 b 6
Aethaleia, 837 b 26, 839 b 20
Aethiopes, 812 a 13, 812 b 31, 820 a 4

Aetna, 833 a 17
Aetoli, 847 b 3

Agamemnonidae, 840 a 8

Agathocles, 840 b 23
Alcimenes, 838 a 15, 25
Amisenus, 833 b 22
Amneus, 973 b 7

Amphipolis, 841 b 15

Amphitryon, 834 b 26
Auaxagoras, 815 a 15, 18, b 16,

817 a 26
Anaximander, 975 b 23
Anaximenes, 975 b 23
Apeliotes, 973 a 13
Aphrodite, 838 a 24
Apollo, 834 b 24, 838 a 24, 840 a 19
ApoUonia, 842 b 14, 973 a 23
Apolloniatis, 833 a 8
Apollonium, 840 a 21

Arabia, 830 b 5, 845 a 24

Arabicus, 818 a 5, 819 b 21

Arcadia, 831 b 14, 842 b 6
Ardiaei, 844 b 9
Arethusa, 847 a 3

Argestes, 973 b 17
Argos, 836 b 11, 844 b 23
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Aristaeus, 838 b 23

Armenia, 831 a 4

Artemis, 839 b 18, 847 b 1

Asbamaeuiii, 845 b 34
Ascania, 834 a 31

Asia, 846 b 26
Athena, 838 a 24, 840 a 31, 846 a 18

Athenae. 846 a 6

Athenaei, 843 b 1

Atitania, 833 a 7

Atlantini, 842 b 15

Aulus, 83C a 5

Autariatae, 844 b 11

Babylon, 835 b 7

Bactri, 833 b 14
Bapyrus Mens 978 a 15

Berecynthia, 973 a 24
Berecynthius Sims, 847 a 5

Bisaltae, 842 a 15

Bithynia, 832 b 27
Bitys, 846 a 23
Boeotia, 842 b 3, 843 b 19
Borras, 973 a 1

Byzantium, 831 a 16

Caecias, 973 a 8, b 1

Callisthenes, 843 b 8

Cantharolethrus, 842 a 6
Caphereus, 973 a 22
Cappadocia, 831 b 21, 835 b 1

Carbas, 973 b 4

Carchedon, 844 a 10
Carchedonii, 837 a 2

Caria, 844 a 35
Cataporthmias, 973 a 25
Caunus, 973 a 4

Celti, 837 a 14

Celtice, 837 a 7

Celticoligyes, 837 a 7
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Celticus, 834 a 6
Ceo8, 845 a 15
Cephallenia, 831 a 19
Ceras, 835 b 5
Cerbes, 846 b 38
Cercyraeicus, 839 b 8
Chalcedonii, 834 b 19
Chalcidicus, 83i' a 1, .*42 a 5
Chalybes, 832 a 23
Chalybicus, 833 b 23
Chios, 839 b 7
Cilicia, 832 b 4
Cios, 834 a 34
Cireaeus Mons, 835 b 33
Circias, 973 b SO
Cleonymus, fe3ii a 4
Cnidus, 831 b 19

Core, 836 b 21
Corinthius, 808 a 31
Coroneia, 842 b 3

Crannon, 842 b 10
Crastonia, 842 a 15

Crathis, 846 b 34

CreU, 835 b 2, S30 a 29, 973 a 21

Croesus, 834 a 24
Crotoniatee, 840 a 17
Curiam, 845 a lo

Cyaneae, 839 b 14, 840 a 1

Cyclopes, 842 a 11
Cyllene, 831 b 14
Cymae», 838 a 9
Cyme, 838 a 5, 839 a 12
Cyprus, 883 a 31, 845 a 10
Gyrene, 832 a 31, 835 a 33, 073 a 25

C^en, 843 b 27

Daedalus, 836 a 27
Darius, 834 a 3
Dannia, 840 b 1

Daunii, 840 b 6
Deiope, 843 b 3
Delphinm, 839 b 1

Deraaratus, 847 b 7
Demeter, 836 b 25, 843 b 1

Democritus, 815 b 16, 975 b 28
Demonesns, 834 b 18
DioDiedeia Insula, 836 a 7

Diomedes, 840 b 3

Dionysius, 838 a 19
Dionysus, 842 a 18
Dorylaeum, 973 b 15

Elaeaticus Sinus, 973 10

R2

Electrides Insulae, 836 a 24
Eleii, 834 a 21
Gleusis, 843 b 2
El is, 834 b 26, 842 a 25
Emathiotae, 83j a 34
Empedocles, 815 a 16, 20. b 16,

817 a 1, 11, 36, b 35, 975 b 1,

976 b 23
Enftti, 841 b 28
Enna, 836 b 13
Kpeins, 840 a 29
Eplrus, 835 b 27
Eridanns, 836 a 30
Eros, 975 a 13
Erythe, 843 b 31

Er\theia, 843 b 28
Erython, 843 b 30
Erytbraea. 83s a 9
Euboea, S46 b 36, 973 a 22, b 21

Eadoxus, 847 a 7
Euphrates, 845 b 10
Burns, 973 b 2

Gadeiia, 844 a 24
Gaius, 836 a 5

Gargaria, 840 a 27
Geloni, 832 b 7

Germani, 846 b 30
Gorgias, 979 sq.

Gymuesiae lusulae, 837 a 30

Hanno, S33 a 11

Hecate, 847 a 6
Helice, 830 b 11

Hellas, 832 a 11

Hellenes, 836 a 11

Hellenicus, 838 b 13

Hellespontia, 973 a 21

Hera, 838 a 17, 24
Heracleae Stelae, 833 a 10
Heracleia, 835 b 15, 840 a 12, a 19

Heracles, 834 a 16, b 25, 837
be

Hercynii, 839 b 9
Hermaea Acra, 844 a 7

Hesiodus, 975 a 11, 976 b 15
Hippus Acra, 844 a 8

Hypate, 843 b 16

lapygiA, 8SS a 27
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lapyx, 973 b 13
lason, 839 b 17

Iberes, 837 a 34
Iberia, 833 b 15, 837 a 24, 844 a 4

Icarus, 836 b 9

Ichnussa, 838 b 20
Idyreus, 973 a 7

Ilissus, 834 a 18
Illyrii, 832 a 5, 842 b 28, 844 b 9
Indi, 834 a 1, 835 a 6, b 5
lones, 840 a 13

Ismenium, 843 b 21
Issiciis Sinus, 973 a 17
Ister, 839 b 9, 15, 846 b 29
Istriane, 839 a 34
Istrus, 845 b 8

Italia, 834 b 3, 835 h 33, 838 a 5,

839 a 12, 840 a 27, 845 b 4, 973 b
20

Ityce, 844 a 6

Lacedaemon, 832 a 18

I^aertiadae, 840 a 7

Lampsacus, 842 b 8

Lesbius, 839 b 7

Lesbos, 973 a 8, b 21

Leucadius, 808 a 31

Leucani, 838 a 11

Leucippus, 980 a 7

Leuconotus, 973 b 10
Leucosia, 839 a 83
Libanus, 973 a 15

Libya, 844 a 3, 846 a 38, 973 b 11

Ligeia, 839 a 33
Ligyes, 837 b 17
Ligystice, 837 b 8

Lipai-a, 832 b 29, 833 a 13
Lips, 973 b 11

Locrus, 847 b 7

Lusi, 842 b 6
Lycia, 842 b 25
Lycormas, 847 a 1

Lydia, 831 b 27, 833 a 20, 834 a 23
Lyninatieis, 973 a 8

Macalla, 840 a 17
Macedonia, 833 a 28, b 18, 835 a 34
Macedonicus, 842 b 15
Maeander, 846 b 26
Maedi, 841 a 27

Maedice, 830 a 6

Magydum, 973 a 6
Mallus, 973 a 1
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Maloeis, 973 a 12
Marseus, 973 a 19
Massaliotae, 837 a 28, 837 b 8

Medea, 839 b 18
Media, 832 a 26, 833 a 1

Megale Polis, 84'2 b 26
Melancraira, 838 a 9

Melanes Montes, 846 a 26
Melissus, 977 b 23, 979 b 21
Melos, 831 b 20, ii33 b 3

Mentores, 839 b 2

Mentoria, 839 a 34
Meses, 973 a 4
Mesopotamia, 845 b 8

Metapoutum, 849 a 28
Minos, 836 a 2S
Afitylenaei, 973 a 11

Mossynoeci, 835 a 9

Musaeus, 843 b 4

Mysia, 845 a 17, 973 a 10

Naxos, 844 b 32
Neleus, 846 b 38
Nil us, 846 b 22
Notus, 973 b 7

Opnareus, 837 b 32
Olbia, 973 a 5

Olympia, 834 a 17

Olympias, 973 b 21

Olynthus, 842 a 5

Orchomenii, 838 b 8

Orthonotus, 973 b 6

Orthosia, 847 b 1

Othrys, 846 b 10
Oxus, 833 b 14

Paeones, 846 b 30
Paeonia, 830 a 5, 833 b 6, 842 b 88

Pagreus, 937 a 1

Pagrica, 937 a 1

Palestine, 821 a 34

Palici, 834 b 8

Pamphylia, 833 a fi, 973 a 6

Pandosia, 838 a 33
Pangaeus, 973 b 17

Pantheium, 834 a 13

Paphlagonia, 835 b 23

Parius, 844 a 15

Parmenides, 976 a 7, 978 b 9
Parthenope, 839 a 33

Pedasia, 844 a 35
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Pelasgi, 836 b 10
Peloponnesus, 842 b 20
Pelorias, 840 b 25
Pergamum, 834 a 23
Perrhaebi, 843 b 14
Persae, 832 a 2S. S38 a 24
Persiphassa, 843 b 27
Persia, 821 a 84, 833 a 1

Peucetini, 840 b IS
Pharaiigites. 973 b 15
Pbaselis, 973 a 8
Phasis, 846 a 28
Pheidias, 846 a 17
Pheneus, 834 b 24
Philippi, 833 a 28
Philoctetes. 840 a 16
Phoenice, 973 a 13, b 5

Phoenices. 843 b 9, 844 a 10
Phrygia, 834 b 30, 973 a i4, b 15
Pieria, 833 b 18
Pithecnsae, 833 a 14
Planctae, 839 b 20
Plato, 815 a 21
Pluto, 836 b 21
Polycritus, 840 b 32
Pontus, 831 b 23, 835 a 15, 835 b 15,

839 b 10, 14, 841 a 28
Poplonium, 837 b 32
Poseidoneivm, 973 a 16
Poseidonia, 839 a 30
Potameus, 973 a 13
Proconnesus, 973 a 2(•

Psittacene, 833 a 2
Pyriphlegethon, 839 a 23

Pyrrhaei, 973 b 22
Pythia, 832 a 21

Pythopolis, 834 a 34

Rheginm, 835 b 15
Rhenus, 846 b 2li

Rhodii, 840 a 23
Rhodes, 973 a 4

Rhoens, 978 a 17
Roma (?), 821 h 7

Sardo, 838 b 12
Scamander, 846 a 34
Sclrron, 973 b 19
Scopelens, 973 b 3
Scotussae, 841 b 9
Scylletinus, 973 b 14

Scythae, 805 a 27, 832 b 7

Scythicos, 845 • 1

Seirenusae Insulae, 839 a 8
Seriphus, 835 b 3
Sibylla, 838 a 6
Siceliotae, 840 b 23
Sicilia, 833 a 21, 834 b 3, 836 a 23,

840 a 2, b 25, 845 b 4, 973 a 25,
b20

Sicyon, 834 b 23
Sigenm, 840 a 15
Sinope, 973 a 24
Sinti, 841 a 27
Sipylus, 846 b 3

Spartiates, 836 a 5
Strymon, 973 b 18
Strymonia, 973 b 18
Susa, 832 a 26, 83S a 23
Svbar-is, 838 a 26, 840 a 23, S46 b

33
Sybarites, 838 a 15, S40 a 15
Symplegades, 839 b 29
Syracnsae, 834 b 5, 847 a 3
Syria, 831 a 22, 843 b 9, 845 a 28,
973 b 2

Syriae Portae, 973 a 18

Tarantini, 836 a 6, 840 a 12
Taras, 832 b 21, 840 a 6, 973 b 14
Tartessus, 844 a 17
Tanlantii, 832 a 5
Taurus, 973 a 18

Taygetns, 846 b 7
Tenoe, 832 b 26, 845 b 21
Teos, 973 a 20
Thasius, 839 b 7
Thebae, 843 b 21
Thebaoas, 973 a 9
Thebe, 973 a 9
Themis, 838 a 24
Theodoras, 833 b 15
Thespiades, 83S b 16
Thessalia, 832 a 14. 841 b 9, 842 b 10,

845 b 16, 846 b 10
Thrace, 831 b 29, 832 b 28, 833 a 24,

841 a 28, b 15, 973 b 17
Thracias, 973 b 17
Tbrax, 805 a 27, 842 a 11

Thuria Urbs, 846 b 33
Tigris, 846 a 31

Timaeus, 847 b 7
Tlepolemus, 840 a 24
Tmolns, 847 a 8
Trapezus. 831 b 23
TripoUs, 973 a 13
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Triptolemns, 843 b 4
Troades, 840 b 8
Tyana, 845 b 33
Tydeidae, 840 a 7
Tyrrhenia, 837 b 26
Tyrrhia, 833 a 31

Umbrici, 636 a 19

Uranius Mons, 841 a 10

Xenophanes, 833 a 16, 976 & 32

Zeno, 968 a 19, 969 b 17, 976 a 25,

979 b 25
Zepbyrus, 973 b 12
Zeus, 836 b 29, 838 a 24
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Acorn, 820 b 10
Adder, 831 a 27, 844 b 32, 845 b 19,

846 b (18-21)
Air, colour of, 791 a 2; Democritus's
theory of, 975 b 2S ; element, 823
b 5 ; medium, 794 a 1 ; unlimited,
976 a 32

All, God as, 979 a 6 ; limited, 976 a 7
Almond, 820 b 1, 821 a 34, S39 b 19
Alum, 842 b 22
Amber, 836 b 4
Angles, exterior of parallelogram,

856 b 24 ; of circles, 851 b 24 ; of
limbs, 857 b 21 ; of squares, 970 a
12 ; of triangles, 851 a 14

Animals, colours of, 797 a 33

;

embryo of, 817 a 31 ; food of, 816

b 12 ; hibernation of, 818 b 25 ; in

snow, 825 a 3 ;
plants and, 815 a

19, 816 a 2 ; respiration of, 816 b
27 ; sex in, 816 a 18, S17 b 2 ; sleep

in, 816 b 33
Annuals, 818 b 10, 819 b 13
Antlers, S18 b 24
AnvU, 802 b 42
Apotome, 968 b 19
Apple, 7% b 13, 819 b 22, 820 b 37
Arc, 849 b 1, 7, 16, 855 b 13
Arrows, poisoned. 837 a 12, 845 a 1

Articulation, SOI b 3, 804 b 31
Ashes, 791 a 5
Asp, 84S a 11
Aspiration, 804 b 8
Ass, 808 b 35, 811 a 26, b 7, 831

a22

Balance, 849 b 24, 850 a 2
Blindness, 847 a 2
Bushes, 819 a 19

Catarrh, 801 a 16
Catkins, 818 a 16

Cave, 838 a 6, 834 b 81, 836 b 13,

838 b 5
Celtic tin, 834 a 7
Centaury, 820 a 36
Chameleon, 8:^2 b 14
Chaos, 975 a 12
Characteristics

—

bad temper, 812 a 26
bravery, b07 a 31
charitableiio.'ia, 808 a 33
cowardice, 807 b 4, 812 a 12
drunkenness, 811 b 14
gentlenes.s, 808 a 24
gluttony, 808 b 2, 810 b 17
good memory, S08 b 9
high spirits, SOS a 2
insensibility, 807 b 19
laziness, 811 b 5 etc
low spirits, 808 a 7
male and female, 809 b 5 etc.

mock modesty, 808 a 27
quarrelsomeness, 811 a 27
sensuality, 80S b 4

sbamelessness, 807 b 28
small-mindedness, 808 a 29
somnolence, 808 b 6, 811 b 6
strength, 810 a 35 etc
stupidity, 808 b 2, 811 b 29
weakness, SIO a 35 etc

Charcoal, 833 a 25, 971 b 26
Charisia, 846 b 7
Cherries, 820 b 13
Cii-cle s, concentric, 855 a 28 ; In

water, 858 b 6 ; large and small,
858 b 9 ; movement of, 851 b 37,

855 a 35 ; properties of, 847 b 17,

843 a 4

Circumference, 851 b 17
Claws, 797 b 19
Climate, 806 b 16
Clouds, 791 a 25, 793 b 9
Cock, 800 b 25
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Colour, elements of, 791 a 1 ; mix-
ture of, 791 all; of animals and
men, 797 a 33, S09 b 35 ; of chame-
leon, 832 b 14; of flowers, 820 b
17, 823 b 2, 34

;
perception of, 980

b 1 ; variation of, 793 a 1

Ciommensurate lines, 908 b 6, 969 b 6

Complexion, 806 a 29, b 3, 807 b 2
Concave and Convex, 847 b 25, 848a 2

Copper, 793 a 19, 794 b 9, 833 a 30,

834 a 1, b 25, 835 a 9, 836 a 26,

837 b 26
Counting, 968 b 2, 969 b 3
Ciane, 800 a 26
Crocodile, 831 a 12
Cuckoo, 830 b 11

Cucumber, 820 a 38

Darkness, 791 a 12
Dates, 721 a 22, 795 b 26
Deer, 798 a 26, 805 b 18
Density, 822 b 11, 975 b 26
Dentist, 854 a 16
Dittany, 830 b 21

Division, 818 a 22
Dropsy, 846 a 3

Dyes, 794 a 16

Eartli, as an element, 822 a 12, 975 a
12, 975 b 5, 976 a 18

Ebony, 828 b 23
Elements, 968 a 15, 975 b 5, 12, 28
Epilepsy, 831 b 25, 835 a 29
Eternal, 974 a 2, 975 a 35, 3^, 976 a

21, 977 a 23

Fennel, 803 a 41
Finite, 968 a 6, 969 a 16
Fire, 809 a 3, 822 a 14, 826 a 5, 832 b

26, 833 a 1, 842 a 18, 968 a 16, 975 b
12, 976 b 1

Fi>h, 835 a 20, b 5

Flavours, 796 b 21
Flowers, 794 a 17, b 13, 818 a 15,

820 b 17, 30
Friction, 852 a 8

Frogs, 800 a 26, 835 a 33, b 13
Fruit, 794 a 19, 818 b 13, 819 a 9,

820 b 17, 822 a 7, 820 a 13, 828 b
14, 829 a 36

Fulcrum, 850 a 35
Fungi, 819 a 31

Garden plants, 819 b 28, 36
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Glass, 794 a 5, 823 a 18
God, 977 a 15 ; eternal, 977 a 23, 977 b

8, 19, 979 a 3, 7 ; one, 977 a 24, b 2,

978b 7; spherical, 977 b 1,978b 7;
supremacy of, 977 a 24, 27

Gold, 793 a 18, 833 b 6, 18
Goose, 800 b 23
Grafting, 820 b 34
Gudgeon, S35 b 14

Gum, 818 a , 836 b 5

Hair, 794 a 23, 818 b 14

Hare, 798 a 25, 805 b 26
Harmony, 801 b 20
Hawk, 813 a 20
Hearing, 801 a 21, 801 b 25, 077 a 36,

980 a 13, b 5
Heat, for ripening, 795 a 24, b 8,

798 b 15
Hedgehog, 831 a 15, 835 a 26
Herbs, 819 b 18, 821 b 28, 828 b 15

Hibernation, 818 b 25, 885 a 15,

845 a 14
Honey, 812 a 19, 831 b 18

Horns, 801 b 9, 802 a 17

Horse, 797 a 34, 805 a 16, 810 b 33,

830 a 10
Hunting, 810 b 5, 845 a 17
Hyaena, 845 a 24

Idea, 968 a 10 ; of a line, 968 a 9,

969 a 17
Impact, 800 a 1, 21, 38
Inclination, of a circle, 851 b 28; of

weights, 852 a 28
Indivisible lines, 969 a 18
Infinity, 968, 969, 970
Intelligence, 813 b 9, 815 b 17, 816 a 6
Iris, 796 b 26
Iron, 837 b 26, 793 a 19
Irrational, 968 b 18

Jackdaws, 841 b 28
Joints, of plants, 820 a 19 ; nature

of, 972 b 26
Juice, 820 a 29, 821 b 40, 827 a 13

Lakes, 834 a 31, 836 a 30, 840 b 32

Lava, 833 a 17, 846 a 9

Lead, 834 a 8

Leaves, 794 a 19, 797 a 15, 818 a 15,

818 b 27, 819 a 9, 820 a 15
Length, 969 a 25
Leprosy, 797 b 15
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Lerar, 848 a 14, 850 a 37, b 11,

31, 851 a 40, 853 a 39, b24,
854 8 22

Lichen, 791 b 26, 792 a 1

Limit, 975 b 37, 978 a 18
Line, 96S a 19, 969 b 31, 970 b 18,

971 a 16, 972 a 24
Lion, 805 b 18, 807 a 18, 812 b
Lizard, 831 b 6, 835 a 2.
Locusts, 840 a 23, S47 b 4
Lungs, 800 a 21, b 19

Lye, 791 a 8

Magnitude, 968 b 23
Male, 806 b 32, 809 a 30, 817 a 7
Many, 974 b 2, 975 b 12, 977 b 11,

979 a 4
Mathematics, 847 a 27
Mean, 847 b 28
Medicinal plants, 821 b 34
Memorj-, 808 a 37
Mice, 832 a 22
Milk, 842 b 30
Mines, 832 b 28
Mint, 821 a 30
Missiles, S52 a 39
Moisture, 794 a 26, 797 b 1, 801 a 10
Moles, 842 b 3, 847 b 4
Monaepns, 830 a 7

Moon, 831 b 16, 834 b 4

Motion, 806 a 28, 816 a 26, 847 b 20,

851 b 35, 852 b 4, 853 b 18, 855 b 34,

858 a 17, 31, 968 a 19, 25, 976 b 13,

977 b 15
Mushrooms, 819 a 31

Nightingale, 800 a 26
Nightshade, 821 a 33
Not- Being, 979 a 35
Number, 969 a 15, 978 b 36
Nutcrackers, 854 a 32

Oboe, 800 b 24, 803 a 18
Obtuse angle, 855 a 11

Oil, 796 a 27, 821 b 33, 837 a 33
Olive, 818 a 32, 820 a 32, 834 a 12,

834 a 17
One, 974 a 12, 977 a 24, 979 a 16

Pain, 808 b 37. 835 a 17. 974 a 19
Panther, 809 b 36, 831 a 4
Parallelojram, 848 b 10, 20, 854 b 16,

28, 856 b 21, 24

Parasites, 826 b 32

Partridge, 798 8 27
Peacock, 799 a 11
Pear, 797 a 27, 819 b 22, 845 a 15
Perennials, 818 b 10
Pfrpendiculer, 849 a 1, 855 b 11,

970 a 10
Petrefect on, 83 i a 23
Physiognomies data, 805 a 81

;

possibility of such a science, 805
al-.5; mothod 805 a 20; selecUon
of dita. S05 b 11

Pine, 818 b 36
Pitch, 791 b 23
Pith, 819 a 33
Plane, 968 b 14, 970 b 32
.Plants, annual, 818 b 10; colour of,

819 a 2 ; desire in, 815 a 22 ; divi-

sion of, 819 a 42 ; elements of, 822a
12 ; fire in, 822 a 14 ; garden, 819 b
28 ; intelligence in, 815 b 17

;

medicinal, t>21 bS4 ;
perennial, 818

b 10 ; respiration, 816 b 2 ; sex
in, 815 a 20 ; soul in, 815 a 14

;

wild, 819 b 29
Plumage, 792 a 24
Point, 848 a 16, 854 b 16, 908 a 19,
971 b 15

Pomegranate, 820 a 31
Poplar, 835 b 2

Poppy, 796 a 26
Pulley, 851 b 19

Radius, 849 b 24, 850 b 4, 852 a 17
Raven, 799 b 1, 810 a 36
Rectangle, 849 a 26, 970 a 6
Reed (of wind instnimi-nt). 801 a 33
Reflection 791 a 15, 7i»2 b 18
Rest, 847 b 20, 848 a 3, 978 b 29
Rhombus, 854 b 15
Right angle, 857 b 25, 970 b 4

Rock plants, 826 a 20
Root.s, 794 a 18, 818 a 15, 849 b 37
Rowing, 850 b 10
Rudder, 850 b 31

SafiTron, 840 b 25
Salt, 822 a 39, 844 b 19
Sand, 823 b 14, 831 b 30
Scent, 790 a 20, 834 a 5, 836 b 18,

841 a 13
Scorpions, 832 a 26, 844 b 23
Sea, 791 a 22, 823 b 17. 824 a 4, 835 b

31

Seaweed, 844 a 27
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Seeds, 817 a 27, 821 b 33
Sensation, 793 b 29, 801 b 30, 802

a 10, 811 a 6, 816 a 12, 968 a 18,

974 b 6
Serpents, 832 a 14, 835 a 28, 845 a 10,

b 8, 840 b 10
Shadow, 791 a 20, 793 a 1

Sheep, 797 a 34, 80H b 8, 846 b 36
Sight, 977 a 36, 9S0 b 15

Skin, 797 a 34, 806 a 30
Sleep, 816 b 33
Solid, 968 a 13, 970 b 32, 972 b 9
Soul, 805 a 6, 815 a 31, H17 U 24
Sounds, 800 a 1, 14, 801 b 9, 28, 802

a 27, 802 b 12, 803 b 23, 31, 40, 804
a 28, 33, 980 b 1

Square, 968 a 12, 970 a 4, 12, 970
b21

Stags, 830 b 23, 832 b 10, 835 b 28
Stalactites, 834 b 31

Stammering, 804 b 26
Stomach, 810 a 5, b 17, 23
Stork, 832 a 14

Stucco, 791 b 27
Sulphur, 826 a 2, 842 b 22

Sun, 791 a 4, 792 a 10, 816 a 23, 827
a 20

Sunrise, 792 a 18
Swallow, 798 a 27
Swine, 811 a 24, 812 b 28

Tamarisk, 820 a 8

Tangent, 849 a 17, 971 b 16
Terebinth, 820 b 41
Thought, 968 a 17, 25, 968 b 1, 909
a 33

Thunder, 803 a 3

Time, 969 a 29, 971 a 16

Tongue, 801 b 8, 804 b 28

Tortoise, 831 a 27
Touch, 803 b 14
Triangle, equilateral, 970 a 9 ; simi-

lar, 851 a 24, 970 a 8

Twigs, 818 a 12, 819 a 39

Unit, 968 a 2, 17, 968 b 8, 16
Unlimited, 974 a 9, 975 a 29, b 16,

976 a 16, b 9, 977 b 3, 978 a 16, 26

Veins, 804 b 27, 812 a 29
Vertical, 849 a 1, s52 a 27
Vine, 818 b 37, 846 a 38
Voice, 800 a 17, 801 a 9, 10, 12, 802
a 4, 804 a 37, b 11, 806 a 31, b 27,
S07 a 13, 813 a 31, b 2

Vulture, 835 a 2

Walnuts, 820 b 12
Wasps, 844 b 32
Water, 791 a 2, 793 b 30, 822 a 13,

824 b 12, 844 b 9, S58 b 5, 975 b 23
Wedge. 853 a 19, b 22
Wells, 834 b 1, 857 a 34
Wheat, 819 b 14, 836 b 21
Wheels, 851 b 18
White, 791 a 3, 792 a 8, 793 a 8
Wild boar, 806 b 9
Windlass, 852 b 12
Windpipe, 800 a 20, b 20
Wine, 794 a 22, 833 a 6
Wolf, 811 a 17
Wood, 802 a 32, 818 a 7, 820 b 27,

852 b 22, 853 b 14
Woodpecker, 831 b 5
Worms, 825 a 4

Yellow, 791 a 4, 795 a 5, 797 b 7,

809 b 25, 812 b 3, 846 b 36
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VOLUMES ALREADY PUBLISHED

LATIN AITTHORS

Ammianus Maboellinus. J. C. Rolfe. 3 Vols. (3rd Imp.
revised.)

Apuleius : The Golden Ass (Metamorphoses). \V. Adling-
ton (1566). Revised by S. Gaselee. (Ithlmp.)

St. AuGCSTtKE : City of God. 7 Vols. Vol. I. G. E.
McCracken.

St. Augustixe, Coxfessions of. W. Watts (1631). 2 Vols.
(Vol. I Ith Imp., Vol. II Gth Imp.)

St. Augustine : Select Letters. J. H. Baxter. {2nd Imp.)
AusoNius. H. G. Evelyn White. 2 Vols. {2nd Imp.)
Bede. J. E. King. 2 Vols. {-2nd Imp.)
BoETHius : Tracts and De Consolatione Philosophiae.

Rev. H. F. Stewart and E. K. Rand. {6th Imp.)
Caesar : Alexandrian, African and Spanish Wars. A. G.
Way.

Caesar : Civil Wars. A. G. Peskett. {6th Imp.)
Caesar: Gallic War. H.J.Edwards. {Wth Imp.)
Cato and Varro : De Re Rustica. H. B. Ash and W. D.
Hooper. (Srd Imp.)

Catullus. F. W. Cornish ; Tibullus. J. B. Postgate ; and
Pervigilium Veneris. J. W. Mackail. (13/ Imp.)

Celsus : De Medicina. W. G. Spencer. 3 Vols. (Vol. I

3rd Imp. revised. Vols. II and III 2nd Imp.)
Cicero : Brutus and Orator. G. L. Hendrickson and
H. M. HubbeU. (3rd Imp.)

Cicero : De Fato ; Paradoxa Stoicorum ; De Pabti-
TioNE Oratohia. H. Rackham. (With De Oratore, Vol.
II.) {2nd Imp.)
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CiCEHO : De Finibus. H. Rackham. (4< Imp, revised.)

CicEHO : De Inventione, etc. H. M. Hubbell.
Cicero : De Natuha Deohum and Academica. H. Rack-
ham. {Srd Imp.)

Cicero : De Officiis. Walter Miller. {7th Imp.)
Cicero : De Ohatore. E. W. Sutton and H. Rackham.

2 Vols. {2nd Imp.)
Cicero : De Republica, De Legibus, Somnium Scipionis.

Clinton W. Keyes. (4<A Imp.)
Cicero : De Senectute, De Amicitia, De Divivatione.
W. A. Falconer. {6th Imp.)

Cicero : In Catilinam, Pro Murena, Pro Sulla, Pro
Flacco. Louis E. Lord. {3rd Imp. revised.)

Cicero : Letters to Atticus. E. O. Winstedt. 3 Vols.

(Vol. I 7th Imp., Vols. II and III 4iA Imp.)
Cicero : Letters to his Friends. W. Glynn Williams.

3 Vols. (Vols. I and II 4iA Imp., Vol. Ill 2nd Imp.
revised and enlarged.)

Cicero : Philippics. W. C. A. Ker. (4<A Imp.)
Cicero : Pro Arciiia, Post Reditum, De Domo, De Ha-

HUSPicuM Responsis, Pro Plancio. N. H. Watts, {^rd
Imp.)

Cicero : Pro Caecina, Pro Lege Manilia, Pro Cluentio,
Pro Rabirio. H. Grose Hodge. {3rd Imp.)

Cicero : Pro Caelio, De Provinciis Consularibus, Pro
Balbo. R. Gardner.

Cicero : Pro Milone, In Pisonem, Pro Scauro, Pro
Fonteio, Pro Rabirio Postumo, Pro Marcello, Pro
LiGARio, Pro Rege Deiotaho. N. H. Watts. {3rd

Imp.)
Cicero : Pno Quinctio, Pro Roscio Amerino, Pro Roscio
CoMOEDO, Contra Rullum. J. H. Freese. {3rd Imp.)

Cicero : Pro Sestio, In Vatinium. R. Gardner.

[Cicero] : Rhetorica ad Herennium. H. Caplan.

Cicero : Tusculan Disputations. J. E. King. {4>th Imp.)

Cicero : Verrine Orations. L. H. G. Greenwood. 2 Vols.

(Vol. I 3rd Imp., Vol. II 2nd Imp.)
Claudian. M. Platnauer. 2 Vols. {2nd Imp.)

Columella : De Re Rustica ; De Arboribus. H. B. Ash,

E. S. Forster, E. Heffner. 3 Vols. (Vol. I 2nd Imp.)

CuRTius, Q. : History of Alexander. J. C. RoU'e. 2 Vols.

{2nd Imp.)
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Flohus. E. S. Forster ; and Cornelius Nzpos. J. C. Rolfe.
(2nd Imp.)

FnoNTrsus : Stratagems and Aqueducts. C. E. Bennett
and M. B. McElwain. {2nd Imp.)

Fronto: Correspondence. C.R.Haines. 2 Vols. (3rd Imp.)
Gellius. J. C. Rolfe. 3 Vols. (Vol. I 3rd Imp., Vols II

and III 2nd Imp.)
Horace : Odes and Erodes. C. E. Bennett. (I4th Imp.

revised.)

Horace : Satires, Epistles, Ars Poetica. H. R. Fairclough.
{9th Imp. revised.)

Jerome : Select Letters. F. A. Wright. {2nd Imp.)
Juvenal and Persius. G. G. Ramsay. (Sth Imp.)
LivY. B. O. Foster, F. G. Moore, Evan T. Sage, A. C.

Schlesinger and R. M. Geer (General Index). 14 Vols.
Vols. I-XIII. (Vol. I oth Imp., Vol. V ith Imp., Vols.
II-IV, VI, VII, IX-XII 3rd Imp., Vol. VIII 2nd Imp.
revised.)

LucAK. J. D. DufF. {4.ih Imp.)
Lucretius. W. H. D. Rouse. {7th Imp. revised.)

Martial. W. C. A. Ker. 2 Vols. (Vol. I 5th Imp., Vol. II

ith Imp. revised.)

Minor Latin Poets : from Publilius Strus to Rutilius
Namatianus, including Grattius, Calpurnius Siculus,
Nemesianus, Avianus, with " Aetna," " Phoenix " and
other poems. J. Wight Duif and Arnold M. Duff. {3rd
Imp.)

CK-iD : TiiE Art of Love and other Poems. J. . Mozley.
(4i/i Imp.)

Ovid : Fasti. Sir James G. Frazer. {2nd Imp.)
Ovid : Heroides and Amores. Grant Showerman. {7th

Imp.)
Ovid: Metamorphoses. F.J.Miller. 2 Vols. (Vol. I IKA

Imp., Vol. II iOth Imp.)
Ovid : Tristia and Ex Ponto. A. L. Wheeler. {3rd Imp.)
Petronius. M. Heseltine ; Seneca : ApocoLOCYN"rosis.
W. H. D. Rouse. (9th Imp. revised.)

Plautus. Paul Nixon. 5 Vols. (Vol. I 6th Imp., Vol. II

5th Imp., Vol. Ill 4th Imp., Vols. IV and V 2nd Imp.)
Pliny : Letters. Melmoth's translation revised bv
W. M. L. Hutchinson. 2 Vols. (Vol. I 7th Imp., Vol.
6fh Imp. revised.)
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Pliny : Natural History. 10 Vols. Vols. I-V and IX.
H. Rackham. Vols. VI and VII. W. H. S. Jones.
(Vols. I-III 3rd Imp., Vol. IV 2nd Imp.)

Propehtius. H. E. Butler. (7th Imp.)
Prudentius. H. J. Thomson. 2 Vols.

QuiNTiLiAN. H. E. Butler. 4 Vols. (Vols. I and IV 4<
Imp., Vols. II and III 3rd Imp.)

Remains of Old Latin. E. H. Warmington. 4 Vols.
Vol. I (Ennius and Caecilius). Vol. II (Livius, Naevius,
Pacuvius, Accius). Vol. Ill (Lucilius, Laws of the XII
Tables). Vol. IV (Archaic Inscriptions). (2nci Imp.)

Sallust. J. C. Rolfe. {ith Imp. revised.)

ScHiPTORES Historiae Augustae. D. Magie. 3 Vols.
(Vol. I 3rd Imp., Vols. II and III 2nd Imp. revised.)

Seneca : Apocolocyntosis. C/. Pethonius.
Seneca : Epistulae Morales. R. M. Gummere. 3 Vols.

(Vol. I ith Imp., Vols. II and III 3rd Imp. revised.)

Seneca : Moral Essays. J. W. Basore. 3 Vols. (Vol. II

3rd Imp. revised. Vols. I and III 2nd Imp. revised.)

Seneca : Tragedies. F. J. Miller. 2 Vols. (Vol. I 4th

Imp., Vol. II 3rd Imp. revised.)

SiDONius : Poems and Letters. W. B. Anderson. 2 Vols.

(Vol. I 2nd Imp.)
SiLius Italicus. J. D. DuiF. 2 Vols. (Vol. I 2nd Imp,,

Vol. II 3rd Imp.)
Statius. J. H. Mozlev. 2 Vols. (2nd Imp.)
Suetonius. J. C. Rolfe. 2 Vols. (Vol. I 7th Imp., Vol. II

6th Imp.)
Tacitus : Dialogus. Sir Wm. Peterson ; and Agrkola
and Gehmania. Maurice Hutton. {7th Imp.)

Tacitus : Histories and Annals. C. H. Moore and J.

Jackson. 4 Vols. (Vols. I and II 4 Imp., Vols. HI and
IV 3rd Imp.)

Terence. John Sargeaunt. 2 Vols. (Vol. I Qth Imp., \o\.

II 7th Imp.)
Tertullian : Apologia and De Spectaculis. T. R. Glover

;

MiNucius Felix. G. H. Rendall. (2nd Imp.)
Valerius Flaccus. J. H. Mozlev. (3rd Imp. revised.)

Varro : De Lingua Latina. R. G. Kent. 2 Vols. (3rd

Imp. revised.)

V^ELLEIUS PaTERCULUS AND ReS GeSTAE DiVI AuGUSTI.
F. W. Shipley. (2nd Imp.)
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\iBGiL. H. R. Fairclough. 2 Vols. (Vol. I 19<A Imp., Vol.
nth Imp. revised.)

\nviwivs : De Architectuha. F. Granger. 2 \ ois. (Vol. 1

Srd /»!/>., Vol. II 2nd Imp.)

GREEK AUTHORS

Achilles Tatius. S. Gaselee. (2nd Imp.)
Aeliax : On THE Nature of Akimals. A. F. Scholfield.

3 Vols. \o\s. I and II.

Aeneas Tacticus, Asclepiodotus and Onasandeb. The
Illinois Greek Club. {2nd Imp.)

ArscHiNES. C. D. Adams. {Srd Imp.)
Aeschylus. H. Weir Smyth. 2 Vols. (Vol. I 7th Imp.,

Vol. II 6th Imp. revised and enlarged.)

AixiPHHON, Aelian AND Philostratus : Letters. A. R.
Banner and F. H. Fobes.

Apollodorus. Sir James G. Frazer. 2 Vols. (3rd Imp.)
Apollonius Rhodius. R. C. Seaton. {5th Imp.)
The Apostolic Fathers. Kirsopp Lake. 2 Vols. (Vol. I

8th Imp., Vol. II 6th Imp.)
Appian"s Roman History. Horace White. 4 Vols. (Vol. I

4< Imp., \ols. II-IV 3rd Imp.)
Aratus. Cf. Callimachus.
Aristophanes. Benjamin Bickley Rogers. 3 Vols. {5th

Imp.) Verse trans.

Aristotle : Art of Rhetoric. J. H. Freese. (3rd Imp.)
Aristotle : Athenian Constitution, Eldemian Ethics,
Virtues and Vices. H. Rackham. (3rd Imp.)

Aristotle: Generation of Animals. A. L. Peck. {2nd Imp.)
Aristotle: Metaphysics. H. Tredennick. 2 Vols, {ith Imp.)
Aristotle : Meteobologica. H. D. P. Lee.
Aristotle : Minor Works. W. S. Hett. " On Colours,"

" On Things Heard," " Physiognomies," " On Plants,"
" On Marvellous Things Heard," " Mechanical Problems,"
" On Indivisible Lines," " Situations and Names of
Winds," " On Melissus, Xenophanes, and Gorgias.' (2nd
Imp.)

Aristotle : Nicomachean Ethics. H. Rackham. {6th Imp.
revised.)
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Aristotle : Oeconomica and Magna Moralia. G. C.
Armstrong. (With Metaphysics, Vol. II.) (4 Imp.)

Aristotle : On the Heavens. W. K. C. Guthrie. (3rd Imp.)
Aristotle : On the Soul, Pahva Natuhalia, On Breath.
W. S. Hett. {2nd Imp. revised.)

Aristotle : Organon—^The Categories. On Interpreta-
tion. H. P. Cooke ; Prior Analytics. H. Tredennick.
(3rd Imp.)

Aristotle : Organon—Posterior Analytics. H. Treden-
nick ; Topics. E. S. Forster.

Aristotle : Organon—Sophistical Refutations. Coming-
to-be AND Passing-away. E. S. Forster. On the Cosmos.
D. J. Furley.

Aristotle : Parts of Animals. A. L. Peck ; Motion and
Progression of Animals. E. S. Forster. (3rci Imp.)

Aristotle : Physics, Rev. P. Wicksteed and F. M. Corn-
ford. 2 Vols. (Vol. I 2nd Imp., Vol. II 3rd Imp.)

Aristotle : Poetics and Longinus. W. Hamilton Fyfe ; De-
siETHius ON Style. W. Rhys Roberts. {5th Imp. revised.)

Aristotle : Politics. H. Rackham. (4<A Imp.)
Aristotle : Problems. W. S. Hett. 2 Vols. (2nd Imp. re-

vised.)

Aristotle : Rhetorica ad Alexandrum. H. Rackham.
(With Problems, Vol. II.)

Arrian : History of Alexander and Indica. Rev. E.
Iliffe Robson. 2 Vols. (3rd Imp.)

Athenaeus : Deipnosophistae. C. B, Giilick. 7 V^ols.

(Vols. I-IV, VI and Vll 2nd Imp., Vol. V3rd Imp.)
St. Basil : Letters. R. J. Deferrari. 4 Vols. (2«d Imp.)
Callimachus : Fragments. C. A. Trypanis.
Callimachus : Hymns and Epigrams, and Lycophron.
A. W. Mair ; Ahatus. G. R. Mair. (2nd Imp.)

Clement of Alexandria. Rev. G. W. Butterworth. (3rd
hnp.

)

Colluthus. Cf. Oppian.
DapHNIS and ChLOE. Cf. LoNGUS.
Demosthenes I : Olynthiacs, Philippics and Minor
Orations : I-XVII and XX. J. H. Vince. (2nd Imp.)

Demosthenes II : De Corona and De Falsa Legatione.
C. A. Vince and J. H. Vince. (3rd Imp. revised.)

Demosthenes III : Meidias, Andhotion, Ahistocrates,
TiJiocHATES, Aristogeiton. J. H. Vince. (2nd Imp.)

6
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Demosthenes I\'-VI : Private Oratioxs and Ix Neaeram.
A. T. Murray. (Vol. IV 3rd Imp., Vols. V and VI 2nd Imp.)

Demosthenes VII : Funeral Speech, Erotic EIssat,

Exordia axd Letters. N. W. and N. J. DeWitt.
Dio Cassius : Roman History. E. €3•. 9 Vols. (Vols.

I and II 3rd Imp., Vols. III-IX 2nd Imp.)

Dio Chbysostom. 5 Vols. Vols. I and II. J. W. Cohoon.
Vol. III. J. W. Cohoon and H. Lamar Crosby. Vols. IV
and V. H. Lamar Crosbv. (Vols. I-IV 2nd Imp.)

DioDORCS Siccus. 13 Vols. Vols. I-VI. C. H. Oldfather.

Vol. VII. C. L. Sherman. 5. IX and X. Russel M.
Geer. Vol. XI. F. R. Walton. (Vols. I-IV 2nd Imp.)

Diogenes Laertius. R. D. Hicks. 2 Vols. (Vol. I 5th Imp..
Vol. II 4th Imp.)

DioxYsius OF Halicarxassus : Romax Antiquities. Spel-

man's translation revised by E. Car}-. 7 Vols. (Vols.

I-V 2nd Imp.)
Epictetus, W. a. Oldfather. 2 Vols. (3rd Imp.)
Euripides. A. S. Way. 4 Vols. (Vols. I and IV 7th Imp.,

Vol. II Sfh Imp., Vol. Ill 6th Imp.) Verse trans,

Ecsebius : Ecclesiastical History. Kirsopp Lake and
J. E. L. Oulton. 2 Vols. (Vol. I 3rd Imp., Vol. II 5th Imp.)

Galen : Ox the Natural Faculties. A. J. Brock. (4<A

Imp.)
The Greek Anthology. W. R. Paton. 5 Vols. (Vols. I-

IV 5/A Imp., \o\. V 3rd Imp.)
The Greek Bucolic Poets (Theocritus, Biox, Moschus).

J. M. Edmonds. (7//* Imp. revised.)

Greek Elegy and Iambus with the ^Axacreoxtea. J. M.
Edmonds. 2 Vols. (Vol. I 3rd Imp., Vol. II 2nd Imp.)

Greek Mathematical Works. Ivor Thomas. 2 Vols.

(3rd Imp.)
Herodes. Cf. Theophhastos : Characters.
Herodotus. A. D. Godlev. 4 Vols. (Vol. I 4th Imp., Vols.

II and III 5th Imp., Vol IV 3rd Imp.)
Hesiod axd the Hosieric Hymxs. H. G. Evelyn White.

(7th Imp. revised and enlarged.)
Hippocrates axd the Frag.mexts of Heracleitus. W. H. S.

Jones and E. T. AVithington. 4 Vols, (Vol, I 4th Imp.,
Vols. I I-IV 3rd Imp.)

Homer : Iliad. A, T. Murray. 2 Vols. {7th Imp.)
Homer: Odyssey. A.T.Murray. 2 Vols. {8th Imp.}
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IsAEUS. E. S. Forster. (3rd Imp.)
IsocBATEs. George Norlin and LaRue Van Hook. 3 Vols.
{2nd Imp.)

St. John Dasiascene : Baklaam and Ioasaph. Rev. G. R.
Woodward and Harold Mattingly. {3rd Imp. revised.)

JosEPHUS. H. St. J. Thackeray and Ralph Marcus, 9 Vols.
Vols. I-VH. (Vol. V Uh imp.. Vol. VI 3rd Imp., Vols.

I-IV, VH 2nd Imp.)
Julian. Wilmer Cave Wright. 3 Vols. (Vols. I and 3rd

Imp., Vol. HI 2nd Imp.)
LoNGUS : Daphnis and Chloe. Thornley's translation

revised by J. M. Edmonds ; and Pahthenius. S. Gaselee.
(4</i Imp.)

Lucian. a. M. Harmon. 8 Vols. Vols. I-V. (Vols. I and
II Uh Imp., Vol. Ill 3rd Imp., Vols. IV and V 2nd Imp.)

Lycophhon. Cf. Callimachus.
Lyba (jraeca. J. M, Edmonds. 3 Vols. (Vol. I 5th Imp.,

Vols. II {revised and enlarged) and III Mh Imp.)
Lysias. W. R. M. Lamb. (3rd Imp.). W. G. Waddell ; Ptolemy : Tetrabiblos. F. E.

Rohbins. (3rd Imp.)
Marcus Aubelius. C. R. Haines. (4<A Imp. revised.)

Menandeb. F. G. Allinson. (3rd Imp. revised.)

Minor Attic Orators. 2 Vols. K. J. Maidment and
J. O. Burtt. (Vol. I 2nd Imp.)

NoNNOs : Dionysiaca. W. H. D. Rouse. 3 Vols. (2nd Imp.)
Oppian, Colluthus, Tbyphiodorus. a. W. Mair. {2nd Imp.)
Papybi. Non-Literary Selections. A. S. Hunt and C. C.

Edgar. 2 Vols. {2nd Imp.) Litebaby Selections
(Poetry). D. L. Page. (3rd Imp.)

Pabthenius. Cf. Long us.

Pausanias : Descbiption of Gbeece. W. H. S. Jones. 5

Vols, and Companion Vol. arranged by R. E. Wycherley.
(Vols. I and III 3rd Imp., Vols. II, IV and V 2nd Imp.)

Philo. 10 Vols. Vols. I-V. F. H. Colson and Rev. G. .
Whitaker; Vols. VI-IX. F. H. Colson. (Vol. IV Uh
Imp., Vols. I, II, V-VII 3rd Imp., Vols. Ill, VIII, IX
2nd Imp.)
Two Supplementary Vols. Translation only from an
Armenian Text. Ralph Marcus.

Philostratus : The Life of Apollonius of Tyana. F. C.

Conybeare. 2 Vols. (Vol. I 4</t Imp., ^. II 3rd Imp.)
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PiiiLOSTRATUs : Imagines : Callistbatus : Deschiptioxs,
A. Fairbanks. {•2 Imp.)

Philosthatus and Eunapius : Lives of the Sophists.
Wilmer Cave Wright, {'^nd Imp.)

PrvDAR. Sir J. E. Sandys. {Sth Imp. revised.)

Plato I : Euthyphho, Apology, Crito, Phaedo, Phaedbus.
H. N. Fowler. (1 Imp.)

Plato II : Theaetetus avd Sophist. H. N. Fowler. (4M
Imp.)

Plato III : Statesman, Philebus. H. N. Fowler ; Ion.

W. R. M. Lamb, {ith Imp.)
Plato IV : Laches, Protagobas, Meno, Euthydemus.
W. R. M. Lamb. (3rd Imp. revised.)

Plato V : Lysis, Symposium, Gobgias. W. R. M. Lamb.
(5th Imp. revised.)

Plato ' : Cbatylus, Pabmenides, Gbeateh Hippias,
Lesseb Hippias. H. N. Fowler. (4<A Imp.)

Plato VII : Timaeus, Cbitias, Clitopho, Menexenus, Epi-
STULAE. Rev. R. G. Bury. (3rd Imp.)

Plato \'III : Charmides, Alcibiades, Hippabchus, The
Lovers, Theages, Minos and Epinomis. W. R. M. Lamb.
(2nci Imp.)

Plato : Laws. Rev. R. G. Bury. 2 Vols. (3rd Imp.)
Plato : Republic. Paul Shorey. 2 Vols. (Vol. I 5th Imp.,

Vol. II 4th Imp.)
Plutarch: Moralia. 14 Vols. Vols. I-V. F.C. Babbitt;

Vol. VI. W. C. Helmbold ; Vol. VII. P. H. De Lacv and
B. Einarson; Vol. X. H. N. Fowler; Vol. XIL H.
Cherniss and W. C. Helmbold. (Vols. I-VI, X 2nd Imp.)

Plutarch: The Parallel Lm;s. B. Perrin. 11 Vols.
(Vols. I, II, VI, VII and XI 3rd Imp., Vols. III-V and
VIII-X 27id Imp.)

Polybius. W. R. Paton. 6 Vols. {2nd Imp.)
Pbocopius : Histoby of the Wabs. H. B. Dewing. 7 Vols.

(Vol. I 3rd Imp., Vols. II-VII 2nd Imp.)
Ptolemy : Tetbabiblos. C/. Manetho.
QuiKTUS Smybnaeus. A. S. Way. (3rd Imp.) Verse trans.

Sextus Empibicus. Rev. R. G. Bury. 4 Vols. (Vol. I 4<
Imp., Vols. II and III 2nd Imp.)

Sophocles. F. Storr. 2 Vols. (Vol. I lOth Imp., Vol. II

6th Imp.) Verse trans.

Stbabo : Geography. Horace L. Jones. 8 Vols. (Vols. I,
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V and VIII 3rd Imp., Vols. II-IV, VI and VII 2nd
Imp.)

Theophhastus : Characters. J. M. Edmonds : Herodes.
etc. A. D. Knox. (3rd Imp.)

Theopiirastus : Enquiry into Plants. Sir Arthur Hort.
2 Vols. (2nd Imp.)

Thucydides. C. F. Smith. 4 Vols. (Vol. I 5/h Imp., Vols.

II and IV 4<A Imp., \1. Ill 3rd Imp.)
Thyphiodobus. C'/. Oppian.
Xenopiion : Cyropaedia. Walter Miller. 2 Vols. (Vol. 1

4i/i Imp., Vol. II 3rd Imp.)
Xenophon : Hellenica, Anabasis, Apology, and Sympo

siuM. C. L. Brownson and O. J. Todd. 3 Vols. (Vols. 1

and III 3rd Imp., Vol. II 4 hnp.)
Xenophon : Memorabilia and Oeconomicus. E. C. Mar-

chant. (3rd Imp.)
Xenophon : Schipta Minora. E. C. Marchant. (3rd hnp.}

VOLUMES IN PREPARATION

GREEK AUTHORS

Aristotle : History of Animals. A. L. Peck.

Plotinus. a. H. Armstrong.

LATIN AUTHORS

Babrius and Phaedrus. B. E. Perry.
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